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I. REAL PARTY OF INTEREST 

The Real Party of Interest is Agilent Technologies, Inc. 
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II. RELATED APPEALS AND INTERFERENCES 

None. 
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Ill, STATUS OF CLAIMS 



1. Rejected 

2. Rejected 

3. Rejected 

4. Rejected 

5. Rejected 

6. Rejected 

7. Rejected 

8. Rejected 

9. Rejected 
10-25. Cancelled 
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IV, STATUS OF AMENDMENTS 



An amendment was filed in response to the Final Office Action of December 2, 2005. 
However, this amendment was not entered, and an Advisory Action was mailed on March 7, 
2006. A Notice of Appeal was subsequently filed on April 3, 2006. The pending claims were 
last amended on September 30, 2005, in response to the non-final Office Action mailed March 9, 
2005. 
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V, SUMMARY OF CLAIMED SUBJECT MATTER 



Briefly, Appellants' invention is to biosensors, systems and methods for detecting 
biomolecules using surface-enhanced Raman spectroscopy (SERS). Prior to Appellant's 
invention, SERS had been used for analysis of numerous chemicals and biochemicals, but the 
techniques failed to provide quantitative measurements with reproducible results. Appellants 
recognized for the first time that reproducible and quantitative/qualitative detection of a target 
biomolecule is possible, by associating detector nanoparticles with the target biomolecule. 

The pending claims include one independent claim, and eight claims that depend 
therefrom, as summarized below. Where applicable, citation to portions of the supporting 
description found in the specification is provided for benefit of the Board. 

Claim 1 is directed to a method for determining the presence of a biomolecule using 
SERS, comprising electrochemically forming a detector complex on a conductive substrate. The 
detector complex includes a target biomolecule, a target nanoparticle, and a detector 
nanoparticle, with the detector nanoparticle disposed on the target nanoparticle, which is itself 
disposed on the target biomolecule. The biomolecule is disposed on the conductive substrate. A 
laser is directed at the detector complex, producing a SERS signal specific to the target 
biomolecule. Detection of the SERS signal indicates the presence of the biomolecule. 

Claims 2 and 3 are directed to the electrochemical formation of the detector complex on 
the conductive substrate. Claim 2 recites forming a target complex between the target 
biomolecule and the target nanoparticle, and disposing the target complex on the conductive 
substrate. Claim 3 recites disposing the target biomolecule on the conductive substrate, and 
contacting the target biomolecule with the target nanoparticle to form the target complex. 
Claim 4 provides that the target nanoparticles are gold nanoparticles, while Claim 5 provides 
that the detector nanoparticles are silver nanoparticles. Claims 6 and 7 are directed to the 
electrochemical formation of the detector complex on the conductive substrate. Claim 6 provides 
that the detector complex is formed by applying a voltage to the conductive support. Claim 7 
provides that the first detector is formed by contacting the conductive substrate to a foreign 
conductive structiu-e, to cause reduction of the detector nanoparticle onto the target nanoparticle. 
Claims 8 and 9 are directed to the attachment of a marker molecule, to either the target 
biomolecule (claim 8) or the target nanoparticle (claim 9). An applicable general method of 
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biomolecule detection is presented on page 6 (at [0017]-[0018]), with a more detailed 
description provided on pages 6-8, and also in Example 1 (page 1 1, at [0034]), and in figures 3 A 
through 3E. 
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VL GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 



1. Whether claims 1, 3, 4, 6 and 7 are unpatentable under 35 U.S.C. 103(a) over 
Porter et al. (U.S. Pat. Pub. No. 2005/0089901) in view of Jacobson et al. (U.S. Pat. No. 
6,323,989). 

2. Whether claims 2, 5, 8 and 9 are unpatentable under 35 U.S.C. § 1 03(a) over 
Porter et al. (U.S. Pat. Pub. No. 2005/0089901) in view of Jacobson et al. (U.S. Pat. No. 
6,323,989), further in view of Cao et al. (Nanoparticles with Raman Spectroscopic Fingerprints 
for DNA and RNA Detection, Science 297: 1536-40 (2002)). 
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VIL ARGUMENT 

Briefly, Appellants' invention is to biosensors, systems and methods for detecting 
biomolecules using surface-enhanced Raman spectroscopy (SERS). Prior to Appellant's 
invention, the SERS had been used for the analyses of numerous chemicals and biochemicals, 
but the techniques failed to provide quantitative measurements with reproducible results. 
Appellants recognized for the first time that reproducible and quantitative/qualitative detection of 
a target biomolecule is possible, by employing detector nanoparticles associated with the target 
biomolecule. 

1. Claims 1. 3. 4, 6 and 7 stand rejected under 35 U,S,C. 103(a) over Porter et al. (U.S, 
Pat Pub, No. 2005/0089901) in view of Jacobson et al, (U.S. Pat No. 6,323,989). 

"The initial burden of establishing a basis for denying patentability to a claimed invention 
rests upon the Examiner, hi establishing a prima facie case of obviousness under 35 U.S.C. 
§103, it is incumbent upon the examiner to provide a reason why one of ordinary skill in the art 
would have been led to modify a prior art reference or to combine reference teachings to arrive at 
the claimed invention." Ex Parte Nesbit, 25 USPQ2d 1817,1818-9 (BPAI 1992) (internal 
citations omitted). The requisite motivation must stem from -not the applicant's disclosure — ^but 
from some teaching, suggestion or inference in the prior art. Id. 

The ultimate determination of patentability is based on the entire record, by a 
preponderance of evidence, with due consideration to the persuasiveness of any arguments and 
any secondary evidence. In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). 
Sufficient findings of fact must be made in order to merit deference under the "substantial 
evidence" standard by the Administrative Procedure Act (APA). In re Gartside, 203 F.3d 1305, 
1315 (Fed. Cir. 2000). 

The Office argues that the claims are obvious in view of Porter (disclosing methods for 
using a single nanoparticle as a surface enhancing particle) in view of Jacobson (disclosing 
methods for manipulating charged particles electrostatically). The Office argues that the 
disclosures of the cited references could somehow be combined to provide the claimed methods 
of determining the presence of a biomolecule using SERS and electrochemistry. 
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A. The references do not teach or suggest all the claim limitations. 

The prior art reference (or references when combined) must teach or suggest all the claim 
limitations. In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 1974). A required limitation of 
each currently pending claim is "forming a first detector complex electrochemically." 
Electrochemistry refers to chemical reactions driven by electrical energy. Chemical reactions 
include a change in the arrangement of atoms or molecules to yield substances of different 
composition and properties. Porter is directed to methods using a single nanoparticle as a 
surface-enhancing particle, but does not teach or suggest using a detector complex formed 
electrochemically on a substrate surface. Indeed, the most recent Office Action admits that Porter 
does not teach this required element of the claims. 

The Jacobson reference, which the Office Action cites to remedy the shortcomings of 
Porter, does not disclose electrochemistry. Rather, Jacobson discloses manipulating charged 
nanoparticles electrostatically {see col. 10-1 1). In the presence of an electric field, a charged 
nanoparticle is attracted to or repelled fi*om another charged particle or moiety. This is an 
electrostatic interaction, which Jacobson uses in an electrophoretic display. Electrostatics and 
electrophoresis are distinct fi-om electrochemical processes. Electrostatics and electrophoresis 
refer to the movement of charged particles in a field. Electrochemistry refers to chemical 
reactions driven by electrical energy. Moving charged particles in an electrical field is distinctly 
different that the electrochemical processes used in the presently claimed invention. 

Accordingly, the Porter reference, either alone or in combination with the Jacobson 
reference, fails to teach or suggest forming a detector complex electrochemically on a conductive 
substrate, a required element of all of the present claims. 

B. The Porter reference has additional shortcomings not remedied by Jacobson. 
The most recent Office Action asserts that the Porter reference discloses methods for 

detecting a biomolecule employing two nanoparticles. However, the Porter reference actually 
discloses methods using a single nanoparticle, referred to as a "siu^face enhancing particle." 

The Office Action asserts that the "Raman-active reporter molecule" is a second 
nanoparticle. A molecule, however, is not a particle. The Porter reference calls out numerous 
candidate molecules for enhancing Raman signal, many of which are dye molecules. The 
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reporter molecule may also be a polymeric particle {see paragraphs 46-^7). Nowhere does the 
Porter reference disclose or suggest that the polymeric particle could be a nanoparticle. Nor does 
the reference indicate whether the particle would be suitable for electrochemical reaction with a 
nanoparticle or anything else. In contrast, the presently claimed method provides that the 
detector complex is formed "electrochemically." 

The specification of the present Application indicates that the nanoparticles used in the 
presently claimed methods are made from materials such as "semiconductive materials (e.g., 
silicon) and metals such as gold, silver, copper and platinum" and "metal nanoparticles and 
metal nanoparticle precursors." Such nanoparticles can undergo electrochemical interactions to 
form a detector complex. These shortcomings in Porter are not remedied by the Jacobson 
reference. The Jacobson references discloses manipulating charged nanoparticles 
electrostatically, but does not teach or suggest forming a detector complex electrochemically on 
a conductive surface. 

This is a required element of all the present claims and Applicants contend that the cited 
references neither teach nor suggest the presently claimed methods. The Office has not 
established prima facie obviousness, and Applicants therefore respectfiiUy request the rejection 
to be reversed. 

2. Claims 2. 5. 8 and 9 stand rejected under 35 U.S.C. S103(a) over Porter et aL (U.S. 
Pat Pub. No. 2005/0089901) in view of Jacobson et aL (U.S, Pat. No, 6.323.989). 
further in view of Cao et aL (Nanoparticles with Raman Spectroscopic Fingerprints 
for PNA and RNA Detection. Science 297; 1536-40 (2002)), 

As indicated above, a required element of each currently pending claim is "forming a first 
detector complex electrochemically." Porter is directed to methods using a single nanoparticle as 
a surface-enhancing particle, but does not teach or suggest using a detector complex formed 
electrochemically on a substrate surface. Indeed, the most recent OflBce Action admits that Porter 
does not teach this required element of the claims. 

This deficiency in the Porter reference is not overcome by the Jacobson reference. This 
reference, which the Office Action cites to remedy the shortcomings of Porter, does not disclose 
electrochemistry. Rather, Jacobson discloses manipulating charged nanoparticles 
electrostatically. In the presence of an electric field, a charged nanoparticle is attracted to or 
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rqjelled from another charged particle or moiety, in what is essentially an electrophoretic 
process. This is easily distinguishable from the electrochemical processes required in the 
presently claimed methods. The detector complex is formed by applying an electrical potential to 
the conductive substrate, resuUing in the electrochemical deposition of the detector nanoparticles 
on the target complex (to form the detector complex). 

The most recent Office Action admits that the combination of Porter and Jacobson do not 
teach a detector nanoparticle being a silver nanoparticle, forming a target complex with the target 
biomolecule and target nanoparticle. Instead, the Office Action cites Cao et al., as teaching 
methods for forming a target complex with fimctionalized gold nanoparticles, and silver 
nanoparticles as detector nanoparticles. Applicants disagree with this contention. The Cao 
reference teaches a three-component sandwich assay for use with microarrays. Nanoparticles 
labeled with Raman active dyes are modified with fimctionalized oligonucleotides that can detect 
specific DNA sequences (i.e. the nanoparticles act as probes for a specific sequence). There is, 
however, no disclosure in Cao about forming such probes electrochemically on a conductive 
substrate. Claims 2, 5, 8 and 9 are dependent claims and incorporate all the limitations of claim 
1. The formation of the detector complex electrochemically on a conductive substrate is a key 
limitation of the claims, but is not taught or suggested in the Cao reference. 

As none of the cited references, either alone or in combination, teach or suggest all the 
claim limitations, the presently claimed invention is not obvious. Accordingly, for the reasons set 
forth herein and above, the Applicants respectfiiUy request that this rejection be reversed. 

SUMMARY 

In view of the above, it is respectfully submitted based on the present facts and appHcable 
law that Appellant's invention as claimed is patentable. 

It is earnestly requested that the Honorable Board reverse the Examiner's rejection, and 
that all of the pending claims be allowed. 
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Please charge any additional fees or credit overpayment to Deposit Account No. 50-1078. 



Respectfully submitted, 

MERCHANT & GOULD P.C. 
P.O. Box 2903 

Minneapolis, Minnesota 55402-0903 
(612) 332-5300 



Date: 



By: MarkT. Skoog 

Reg. No. 40,178 
MTS:HLV:kf 
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VIIL CLAIMS APPENDIX 



A method for determining the presence of biomolecules using a surface-enhanced Raman 
spectroscopy (SERS) system, comprising: 

providing a first target biomolecule, a first target nanoparticle, and a first detector 
nanoparticle; 

forming a first detector complex electrochemically on a conductive substrate, 
wherein the first detector complex includes the first target biomolecule, the first target 
nanoparticle, and the first detector nanoparticle, wherein the first detector nanoparticle is 
disposed on the first target nanoparticle, wherein the first target nanoparticle is disposed 
on the first target biomolecule, and wherein the first target biomolecule is disposed on the 
conductive substrate; 

directing a laser at the first detector complex, wherein the interaction of the laser 
with the first detector complex produces a SERS signal specific for the first target 
biomolecule; and 

detecting the SERS signal, wherein the presence of the SERS signal indicates the 
presence of the biomolecule. 

The method of claim 1, wherein forming the first detector complex electrochemically, 
fiirther comprises: 

forming a first target complex that includes the first target biomolecule and the 
first target nanoparticle; and 

disposing the first target complex onto the first conductive substrate. 

The method of claim 1, wherein forming the first detector complex electrochemically, 
fiirther comprises: 

disposing the first target biomolecule onto the first conductive substrate; 
contacting the first target nanoparticle with the first target biomolecule; and 

forming a first target complex on the first conductive substrate, wherein 
the first target complex includes the first target biomolecule and the first target 
nanoparticle. 
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4. The method of claim 1, wherein the first target nanoparticle includes a gold nanoparticle. 

5. The method of claim 1, wherein the first detector nanoparticle includes a silver 
nanoparticle, 

6. The method of claim 1, wherein forming a first detector complex, comprises: 

applying a voltage to the first conductive support. 

7. The method of claim 1, wherein forming a first detector complex comprises: 

contacting the first conductive substrate to a foreign conductive structure to cause 
the reduction of the first detector nanoparticle onto the first target nanoparticle. 

8. The method of claim 1, wherein a first marker molecule is attached to the first target 
biomolecule. 

9. The method of claim 1 , wherein a first marker molecule is attached to the first target 
nanoparticle. 
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IX. EVIDENCE APPENDIX 

OFFICE ACTIONS AND AMENDMENTS/RESPONSES 

A. March 9, 2005: Non-final Office Action 

B. Sq)tember 9, 2005: Amendment and Response to Non-Final Office Action 

C. December 2, 2005 : Final Office Action 

D. February 9, 2006: Amendment and Response after Final 

E. March 7, 2006: Advisory Action 

F. April 3, 2006: Notice of Appeal 
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H. Jacobson et al., U.S. Pat. No. 6,323,989 

I. Cao et al. (Nanoparticles with Raman Spectroscopic Fingerprints for DNA and RNA 

Detection, Science: 1536-40(2002)) 

REFERENCES CITED IN THE BRIEF 

J. Ex Parte Nesbit, 25 USPQ2d 1817,1818-9 (BPAI 1992) 

K. In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992) 
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X. RELATED PROCEEDINGS APPENDIX 

None. 
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Period for Reply . 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO;eXPIRE 3 MOI<iTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of Umo may be avaHable under the provisions of 37 CFR 1 .133(a). In no event however, may e reply be timely filed 
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Any f9piy received by the Office teter than three months after the mailing date of this communication, even if ilmoly filed, may reduce any 
earned patent tann adjustment. Sco 37 CFR 1.704(b). 

Status 

1 )I3 Responsive to communication{s) filed on 16 February 2005 . 
2a)n This action is FINAL. 2b)S Tliis action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD, 11, 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) jM5 is/are pending in the application, 

4a) Of the above claim(s) lO-IS is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) 13 Claim{s) 1:9 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the ExarnlnerT^ 

10)S The drawing(s) filed on 14 April 2004 is/are:/4)g|'accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to Wdrawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) Including the correction Is required If the drawing(s) is objected to. See 37 CFR 1.121(d). 
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Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)n Some * c)^ None of: 

1 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule ^ 7.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Application/Control Number: 10/824,548 Page 2 

Art Unit: 1641 

DETAILED ACTION 
Electipft/Resirictions 

I. Applicant's election with traverse of group I, claims 1-9, in the reply filed on February 
16, 2005 is acknowledged. The triaversal is on the ground(s) that the restriction requirement is 
unfair to the Applicant because it will require Applicant to file and bear the additional cost and 
time delay associated with filing additional divisional applications. This is not found persuasive 
because Applicant is entitled to only one invention per patent and pursuing more than one 
invention would require examiner to dilute time and resources required for prosecution of the 
application. Applicant also argues that the examination of two or more inventions can be made 
without "serious burden". Though the methods of groups I and II contain overlapping subject 
matter, the search for the method of group I would not encompass a search for the method of 
group II. The method of group I requires searching for forming a first detector complex 
electrochemically on a conductive substrate, which is not required for the search of group 11. 
Examination of the metlx>d of group II requires a search for catalyzing the deposition of first 
target nanoparticles on the first target complex, which is not required for the search of group I. 
The inventions of groups I and II required different searches and are therefore palentably 
distinct. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections • 35 USC §112 
The following is a quotation of the second paragraph of 35 L.S.C. 1 12: 

The specification shall concUide with one or more claims particularly pointing out und distinctly claiming the 
subject matter which Ihc applicant regards as his invention. 
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Art Unit: 1641 

2. Claims 2 and 3 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claims 2 and 3 recite forming a first detector complex 
isIectrochemicallY in the preamble of the claims. Claim 1 recites the inclusion of a first target 
biomolecule, a first target nanoparticle and a first detector nanoparticle in the first detector 
complex. However, in the body of claims 2 and 3, there is no mention of a first detector 
nanoparticle and how it is formed with the first target biomolecule and the first target 
nanoparticle on the conductive substrate. Therefore, claims 2 and 3, lack essential steps, and it is 
unclear whether the electrochemical fonnation of a first detector complex is intended to include a 
first detector nanoparticle. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action; 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-9 are rejected under 35 U.S.C. 102(b) as being anticipated by Natan (US 

6,025,202). 

Natan leaches a method comprising: providing a first target biomolecule, a first target 
nanoparticle, and a first detector nanoparticle (target biomolecule is the biotin/strcplavidin 
complex, first target nanoparticle is the Au nanoparticle, col. 3, lines 3-21; first detector 
nanoparticle is disclosed in an alternate embodiment where Au nanoparticles are coaled with Ag 
nanoparlicles in order to reduce interparticle spacing, col. 9, line 63-col. 10, line 2); fonning a 
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first detector complex electrochemically on a conductive substrate (col. 21 , lines 9- 14), Wherein 
the first detector complex includes the first target biomolccule, the first target nanoparticle, and 
the first detector nanoparticle (col. 3, lines 3-21 ; col. 9, line 63-col. 10, line 2), wherein the first 
detector nanoparticle is disposed on the first target nanoparticle (deposition of Ag particle on Au 
particle, col. 9, line 63-col. 1 0, line 2), wherein the first target nanoparticle is disposed on the 
conductive substrate; (conductive substrates; col. 9, lines 25-37); directing a liaser at the first 
detector complex, wherein the interaction of the laser with the first detector complex produces a 
SERS signal specific for the first target biomolecule (col. 17, lines 64-67; col. 18, lines 1 1-13; 
col. 21, lines 29-36); and detecting the SERS signal (col. 18, lines 13-16; col. 21, hnes 29-36). 

With respect to claims 2, 3, 6 and 7, Natan teaches forming a first detector complex 
electrochemically comprising: forming a first target complex that includes the first target 
biomolecule and the first target nanoparticle (first target biomolecule is the biotin/streptavidin 
complex and first target nanoparticle is the Au particle; col. 3, lines 3-21); and disposing the first 
target complex onto the first conductive substrate (the first target biomolecule and Au particle 
arc disposed on a substrate of glass or metal, col. 3, lines 3-6, which is disclosed as conductive, 
col. 9, lines 25-27). Natan also teaches the method of fonning a first detector complex 
comprising: disposing the first target biomolccule onto the first conductive substrate (biotin 
disposed on substrate, col. 3, lines 3-6, which is disclosed as conductive, col. 9, lines 25-27); 
contacting the first target nanoparticle with the first target biomolecule (Au-streptavidin 
conjugate is exposed to biotinylated surface, col. 3, lines 19-21); and forming a first target 
complex on the first conductive substrate, wherein the first target complex includes the first 
target biomolecule and the first target nanoparticle (biotin binds to streptavidin, which binds the 
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biomolecule to the Au particle, col. 3, lines 15-16), Natan; further teaches applying a voltage to 
the first conductive support to form a first detector complex (col. 21, lines 14-16) and contacting 
the first conductive substrate to a foreign conductive substrate to cause reduction of the first 
detector nanoparticles onto the firsr target nanoparticle (electrodes applied to foreign Pt gauze 
electrode which are removed after electrochemical deposition, col. 21, lines 11-19). 

Regarding claims 4 and 5, Natan teaches the first target nanoparticle including a gold 
nanoparticle (col. 3, lines 19-21) and the first detector nanoparticle including a silver 
nanoparticle (coL 9, lines 62-67; col. 21 , lines 3-7). 

With respect to claims 8 and 9, Natan teaches the method for determining the presence of 
biomolecules using a SERS system fiirther comprising a first marker molecule attached to the 
first target nanoparticle (cytochemical marker attached to first target nanoparticle, Au; col. 12, 
line 66-coL 13, line 2) or the first target biomolecule (cytochemical marker is indirectly attached 
to first target nanoparticle which is attached to first target biomolecule; col. 1 2, line 66-col. 1 3, 
line 2). 

Conclusion 

4. No claims are allowed. 

Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Melanie Yu whose telephone number is (571) 272-2933. The 
examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571) 272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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AMENDMENT AND RESPONSE 



Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

In response to the Office Action of March 9, 2005, please amend the abovte-identified 
application as follows: 

Amendments to the Claims are reflected in the listing of claims that begmis on p^ge 2 of this 
paper. 

Remarks begin on page 5 of this paper. 
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This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims: 

1 . . (Currently Amended) A method for determining the presence of biomolecules using a 
surface-enhanced Raman spectroscopy (SERS) system, comprising: 

providing a first target biomolecule, a first target nanoparticle, and a first detector 

i 

nanoparticle; 

forming a first detector complex electrochemically on a conductive substrate, 
wherein the first detector complex includes the first target biomolecule, the first target 
fianoparticle, md the first detector nanoparticle, wherein the first detectorjnanoparticle is 
disposed on the first target nanoparticle, wherein the first target nanopartifcle is disposed 
on the first target biomolecule, and wherein the first target biomolecule isjdisposed on the 
conductive substrate; 

directing a laser at the first detector complex, wherein the interactibn of the laser 
with the first detector complex produces a SERS signal specific for the fii^t target 
biomolecule; and 

detecting the SERS signal , wherein the presence of the SERS simfal indicates the 
presence of the biomolecule . 

2. (Currently Amended) The method of claim 1 , wherein forming a tfie first idetector 
complex electrochemically, further comprises: 

forming a first target complex that includes the first target biomoldcule and the 
first target nanoparticle; and 

disposing the first target complex onto the first conductive substrate. 

3. (Cxureritly Amended) The method of claim 1, wherein forming a tfie first jdetector 
complex electrochemically, further comprises: ! 

disposing the first target biomolecule onto the first conductive substrate; 
contacting the first target nanoparticle with the first target biomolejcule; and 
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forming a first target complex on the first conductive substrate, wherein 
the first target complex includes the first target biomolecule arid the first target 
nanoparticle. 

4. (Original) The method of claim 1 , wherein the first target nanoparticle includes a gold 
nanoparticle. 

5. (Original) The method of claim 1, wherein the first detector nanoparticle iincludes a silver 
nanoparticle. 

6. (Original) The method of claim 1, wherein fomiing a first detector complex, comprises: 

applying a voltage to the first conductive support. 

7. (Original) The method of claim 1, wherein forming a first detector complex comprises: 

contacting the first conductive substrate to a foreign conductive siructure to cause 
the reduction of the first detector nanoparticle onto the first target nanopaiticle. 

8. (CWginal) The rriethod of claim 1 , wherein a first marker molecule is attal^hed to the first 
target biomolecule. 

9. (Original) The method of claim 1, wherein a first marker molecule is attabhed to the first 
target nanoparticle. 

i 

10-25. (Canceled) 



3 
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REMARKS 

Applicants have received and reviewed an Office Action dated March 9, 2005. By way 
of response, Applicants have canceled claims 10-25 without prejudice and amended claims 1, 2 
aiid 3. No new matter is presented. Claims 1-9 are pending. Applicants submitthat the pending 
claims are supported by the specification. 

For the reasons given below, Applicants submit that the amended claims are in condition 
for allowance and notification to that effect is earnestly solicited. 

Rfeiection of Claims tinder 8 112. Second Paragraph i 

the Examiner rejected claims 2 and 3 under 35 U.S.C. § 1 12, second paragraph. The 
OfifiGe Action asserts that claims 2 and 3 should include additional steps. Applicants respectfully 
traverse this rejection. 

First, Applicants respectfiiUy submit that a dependent claim includes all olf the features of 
the independent claim plus those features recited in the dependent claim. TherefdrCj claims 2 
and 3 as filed were complete and included all features of claim L j 

.Nonetheless, solely to expedite prosecution of the application and not to 4?quiesce to the 
reasoning of the Office Action, Applicants have amended claims 2 and 3. The anbended claims 
recite that fofmiiig **the" first detector complex **further" comprises the features sjtated in the 
dependent claim. The claims now more emphatically state that dependent claims/include all of 
the features of independent claim 1 . The claims were hot narrowed by this amendment. 

Accordingly, it is believed that the amended claims fiilly comply with § 1 12, second 
paragraph, and withdrawal of this rejection is respectfully requested. 

Rejection of Claims Under 8 102(b) 

The Examiner rejected claims 1-9 under 35 U.S.C. § 102(b) as being anticipated by 
Natan (U.S. Patent No. 6,025,202). Applicants respectfully traverse this rejectiori. 

The Office Action asserts that the Natan reference discloses methods for detecting a 
biomolecule. Applicants respectfully disagree. In fact, the Natan reference discloses methods 
for making a SERS-sensitive surface and for measuring the Raman spectrum of aii unknown, 
such as a pesticide, stuck to the surface. 



J^pl. No. 10/824,548 * ^' ' 

Amendment dated September 9, 2005 
Rq)ly to Office Action of March 9, 2005 

The Natan system including the metal colloid monolayer is made and us^ to detect 
analytes to which the monolayer has been exposed. The analyte is absorbed ont6 the monolayer 
and the Raman IR spectrum of the analyte determined by employing SERS (seeje.g., column 25, 
lines 24-48). } 

In contrast, the presently claimed method includes detecting the SERS signal, wherein the 
presence of the SERS signal indicates the presence of the biomolecule. This present method 
detects the biomolecule through the existence of the signal, not the spectrum obt^ned. 
Therefore, the Natan reference neither teaches nor suggests the presently claimed method. 

Accordingly, based on the foregoing differences, it is submitted that the rker«ice cited in 
the prior art rejection neither teaches nor suggests the presently claimed method, land withdrawal 
of tfiis rejection is respectfully requested. 



Summary 



hi summary, Applicants submit that each of claims 1-9 are in condition fcfr allowance. 
The Examiner is invited to contact Applicant's undersigned representative at the felephone 
number listed below, if the Examiner believes that doing so will expedite prosecution of this 
application. | 



Respectfully submitted, . 



Merchant & Gould P.C. 
P.O. Box 2903 

Minneapolis, MN 55402-0903 
612/332-5300 





Mark T. Skoog 
Reg. No. 40,178 
MTSrsab 
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DETAILED ACTION 

1 . Applicant's amendment filed 30 September 2005 has been entered. Claims 1-3 
are cunrently amended. Claims 10-25 are cancelled. Claims 1-9 are currently pending 
in this application. 

Withdrawn Rejections 

2. Rejection of claims under 35 (JSC 1 12, second paragraph have been withdrawn. 

Claim Rejections '35 use §103 

The following is a quotation of 35 U.S.C. 103(a) which fornis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Detennining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 . Claims 1 , 3, 4, 6 and 7 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Porter et al. (US 2005/0089901 , priority Sep. 22. 2005) in view of 

Jacobson et al. (US 6,323.989). 

Porter et al. teach a method for determining the presence of biomolecules using 

a SERS system, comprising: providing a first target molecule, a first target nanoparticle, 
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and a first detector nanoparticle (gold particles are target nanoparticles, par. 18; Raman 
active reporter molecule is a detector nanoparticle, par 46; target analyte Is target 
molecule, par 50; par. 15-16); forming a first detector complex on a conductive 
substrate (Raman-active reagents can be metal complexes and are immobilized to 
anaiytes on a substrate, par. 69; gold substrate, Fig. 6, is conductive, par. 83), wherein 
the first detector complex includes the fiirst target biomolecule, the first target 
nanoparticle and the first detector nanoparticle, wherein.the first detector nanoparticle is 
disposed on the conductive substrate (detector nanoparticle is a Raman active reporter 
molecule and is disposed on a target nanoparticle on a surface enhancing particle with 
a binding molecule and binding molecule binds to the analyte which is the target 
biomolecule, par. 15-16); directing a laser at the first detector complex, wherein the 
interaction of the laser with the first detector complex produces a SERS signal specific 
for the first target biomolecule (par. 67); and detecting the SERS signal, wherein the 
presence of the SERS signal indicates the presence of the biortiolecule (intensity of 
Raman scattering signal detected, par. 63). However, Porter et al. fail to teach the first 
detector complex formed on a conductive substrate electrochemically. 

Jacobson et al. teach applying a voltage to a conductive substrate (col. 14, line 
53-col. 14, line 14) wherein the application of voltage forms an aggregation of tethered 
(col. 10, lines 59-col. 11, line 4) gold nanoparticles (col. 15, lines 9-12) or silver 
nanoparticles (col. 7, lines 4-13), wherein two different types of nanoparticles may be 
present (Fig. 3A, col. 14, lines 53-67), in order to produce a detectable signal by 
aggregating gold nanoparticles. 
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Therefore it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to include In the formation of a complex of Porter et al., 
provide a fist and second electrode and applying a voltage to a substrate in order to 
form an aggregation of tethered gold and silver nandparticles at the electrode surface 
as taught by Jacobson et al., in order to provide movement of nanoparticles toward the 
electrode surface thus providing faster and more efficient binding to the analyte on the 
substrate which would efficiently fomi detector complexes. It would have also been 
obvious to use this method in order to control the movement of nanoparticles as 
described in par. 71 of Porter et al. when the particles gold nanoparticles instead of 
magnetic nanoparticles. Although Jacobson et al. do not specify electrochemical 
formation, the voltage of Jacobson et al. is applied in order to aggregate nanoparticles 
which would form the complexes of Porter et al., which is the same electrochemical 
method taught in the instant specification. 

Regarding claim 7, Jacobson et al. teach contacting the first conductive substrate 
to a foreign conductive staicture (304 and 306, Fig. 3A-3C), which would cause 
reduction of the first detector nanoparticle of Porter et al. onto the first target 
nanoparticle of Porter et al. by aggregating the nanoparticles and then becoming 
tethered. 

Claims 2, 5, 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Porter et al. (US 2005/0089901, priority Sep. 22, 2005) in view of Jacobson et al. 
(US 6,323,989) further in view of Cao et al. (Nanoparticles with Raman Spectroscopic 
Fingerprints for DNA and RNA detection, Science, Aug 2002, pgs. 1536-1540). 
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Porter et al. in view of Jacobson et al. teach a method for determining the 
presence of biomolecules comprising a gold target nanoparticle and a metal complex as 
a detector nanoparticle (par. 46). but fail to teach the first detector nanoparticle 
specifically being a silver nanoparticle and a forming a first target complex that includes 
the first target biomolecuie and the first target nanoparticle; and disposing the first target 
complex onto the first conductive substrate. 

Cao et al. teach fomning a target complex comprising a first target biomolecuie 
and a first target nanoparticle (gold nanoparticles are functlonalized with 
oligonucleotides before disposing the first target complex on a substrate, pg. 1537. right 
column, first paragraph), and silver nanoparticles being detector nanoparticles wherein 
gold nanoparticles are a first target complex (pg. 1537. second and third column), in 
order to produce a detectable Raman scattering signal. 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to include in the method of Porter et al. in view of 
Jacobson et al.. silver enhancing nanoparticle probes as a metal complex in order to 
produce an enhanced SERS signal. 

Regarding claims 8 and 9. Cao et al. teach a first marker molecule attached to 
the first target. nanoparticle (Cy3, pg. 1537, first column, second paragraph), and since 
the first target nanoparticle is attached to the biomolecuie, the first marker molecule is 
also attached to the first target nanoparticle: 

Response to Arguments 
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2. Appiicanf s arguments with respect to claims 1 -9 have been considered but are 
moot in view of the new ground(s) of rejection. Upon further consideration, the new 
ground(s) of rejection is made in view of applicants amendment requiring the new 
limitation of the presence of the SERS signal indicating the presence of the 
biomolecule. 

Cohclusion 

No claims are allowed. 

Applicant's amendment necessitated the newground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. SeeMPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Melanie J. Yu whose telephone number is (571 ) 272- 
2933. The examiner can normally be reached on 8am-4:30pm Monday-Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on (571 ) 272-0823. The fax phone number for the 
o^anization where this application or proceeding is assigned is 571-273-8300. 

Infonnatlon regarding the status of an application may be obtained from the 
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REMARKS 

Applicants have received and reviewed an Office Action dated December 2, 2005. 
By way of response, Applicants present the following remarks. No new matter is presented. 
Claims 1-9 are pending. Applicants submit that the pending claims are supported by the 
specification. 

For the reasons given below, Applicants submit that the claims are in condition for 
allowance and notification to that effect is earnestly solicited. 

Rejection of Claims Under S 103(a) 

The Examiner rejected claims 1, 3, 4, 6, and 7 under 35 U.S.C. § 103(a) as being 
obvious over Porter et al. (US 2005/0089901) in view of Jacobson et al. (U.S. 6,323,989). 
The Examiner rejected claims 2, 5, 8, and 9 under 35 U.S.C. § 103(a) as being obvious over 
Porter et al. (US 2005/0089901) in view of Jacobson et al. (U.S. 6,323,989) and further in 
view of the Cao et al. reference. Applicants respectfully traverse these rejections. 

Porter et al. In View of Jacobson et al. Neither Teaches Nor Suggests the Presently 
Claimed Invention 

The presently claimed invention includes "forming a first detector complex 
electrochemically". Electrochemistry refers to chemical reactions driven by electrical energy. 
Chemical reactions include a change in the arrangement of atoms or molecules to yield 
substances of different composition and properties. 

The Office Action admits that the primary Porter et al. reference fails to teach or 
suggest the presently claimed invention employing a detector complex formed on a 
conductive substrate electrochemically. The Office Action employs the secondary Jacobson 
et al. reference to remedy this shortcoming of the primary reference. 

The Jacobson et al. reference, however, does not disclose electrochemistry. The 
Jacobson et al. reference discloses manipulating charged nanoparticles electrostatically 
(columns 10 and 11). In the presence of an electric field, a charged nanoparticle is attracted 
to or repelled from another charged moiety, according to the Jacobson et al. reference. This 
is an electrostatic interaction, which Jacobson et al. employ in an electrophoretic display 
(electrophoresis refers to movement of charges in a field). 

Electrostatics and electrophoresis are distinct from the presently claimed 
electrochemical process. Electrostatics and electrophoresis refer to movement of charged 
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particles in a field. Electrochemistry refers to chemical reactions driven by electrical energy. 
Moving charged particles in a field is distinctly different fi-om the presently claimed chemical 
reactions driven by electrical energy. 

Thus, the presently claimed methods including forming a detector complex 
electrochemically are neither taught nor suggested by disclosure of electrostatics moving 
charged particles. 

The Office Action admits that the Porter et al. reference does not disclose or suggest 
the presently claimed invention. The Jacobson et al. reference does not remedy the 
shortcomings of the Porter et al. reference. Accordingly, this combination of references 
neither teaches nor suggests the presentiy claimed invention, and withdrawal of this rejection 
is respectfiilly requested. 

Additional Shortcomings of the Porter et al. Reference 

The Office Action asserts that the Porter et al. reference discloses methods for 
detecting a biomolecule employing two nanoparticles. Applicants respectfully disagree. The 
Porter et al, reference discloses a method employing a single nanoparticle referred to as a 
"surface enhancing particle". 

The Office Action asserts that the Porter et al. "Raman-active reporter molecule*' is a 
second nanoparticle. Applicants respectfully disagree. A molecule is not a nanoparticle. 
Paragraphs 46 and 47 of the Porter et al. application list numerous molecules that enhance a 
Raman signal. Many of the listed molecules are dyes. The very end of paragraph 46 
indicates that the reporter molecule can be a "polymeric particle". 

Nowhere does the Porter et al. reference disclose or suggest that this polymeric 
particle might be a nanoparticle or that it might be suitable for an electrochemical reaction 
with a nanoparticle or anything else. In contrast, the presently claimed method provides that 
the detector complex is formed "electrochemically". 

Further, at page 10, paragraphs 29-31, the present specification indicates that the 
present invention employs nanoparticles made fi-om materials such as "semiconductive 
materials (e.g., silicon) and metals such as gold, silver, nickel, copper and platinum" and 
"metal nanoparticles and metal nanoparticle precursors." Such nanoparticles can undergo 
electrochemical interactions to form a first detector complex. 
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Accordingly, based on the foregoing differences, it is submitted that the references 
cited in the prior art rejection neither teach nor suggest the presently claimed method, and 
withdrawal of this rejection is respectfully requested. 

Summary 

In summary, Applicants submit that each of claims 1-9 are in condition for allowance. 
The Examiner is invited to contact Applicant's undersigned representative at the telephone 
number listed below, if the Examiner believes that doing so will expedite prosecution of this 
application. 



Respectfully submitted, 



Merchant & Gould P.C. 
P.O. Box 2903 

Minneapolis, MN 55402-0903 
612/332-5300 





Mark T. Skoog 
Reg. No. 40,178 
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~77ie MAIUNG DATE of this communicatitm appears on tho cover shoot with the correspondme address - 

THE REPLY FILED 09 February 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

1. IS The reply was filed after a final rejection, but prior to or on the sanr^e day as filing a Notice of Appeal. To avoid abandonment of 

this application, applicant nnust timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which 
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) In compliance with 37 CFR 41.31; or 
(3) a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the 
following time periods: 
9) IS The period for reply expires 3.months from the mailing date of the final rejection. 

b) D The period for reply expires on: (1) the mailing date of this Advisory Action, or (2)^^^ In no 

event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO 
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f). 
Extensions of time may be obtained under 37 CFR M36(a). The date on which tfiepetitlonunder 37 CFR 1.136(a) andthe appropriate extenston fee have 
been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropiilate extension fee under 37 
CFR 1 .1 7(a) is calcutoted from: (1 ) the expiration date of the shortened statutory period for reply originally set in the final Office actk>n; or (2) as set forth in (b) 
above, if checked. Any reply received by the Office later than three months after the mailing date of the final refectkm, even if timely filed, may reduce any 
earned patent tenn adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. □ The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date 

of filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeaL 
Since a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 
AMENDMENTS 

3. D The proposed amendment($) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 

(3)0 They raise new issues that would require further consideration and/or search (see NOTE below); 

(b) D They raise the issue of new matter (see NOTE below); 

(c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 

(d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: . (See 37 CFR 1.116 and 4r33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. □ Applicant's reply has overcome the following rejection(s): . 

6. G Newly proposed or amended clalm(s) would be allowable if submitted in a separate, timely filed amendment canceling 

the non-allowable claim(s). 

7. D For purposes of appeal, the proposed amendment(5): a) □ will not be entered, or b) □ will be entered and an explanation of 

how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 

Claim(s) allowed: 

Clain)(s) objected to: . 

Claim(s) rejected: . 

Claim(s) withdrawn from consideration: . 

AFFIDAVIT OR OTHER EVIDENCE 

8. □ The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 

because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary 
and was not earlier presented. See 37 CFR 1.11 6(e). 

9. □ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 

entered because the affidavit or other evidence failed to overcome ail rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not eariier presented. See 37 CFR 41 .33(d)(1). 

10. □ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

11. IS The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

See Continuation Sheet. • 

12. □ Note the attached Information Disclosure Statement(s). {PTO/SB/08 or PTO-1449) Paper No(s). 

CHRISTOPHER L. CHIN 
PRIMARY EXAMINER 

GROUP J80»-/ty/ 

U.S. Patent and Trademark Orfice 

PTOL-303 (Rev. 7-05) Advisory Action Before the Filing of an Appeal Brief Part ot Paper No. 02032008 
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Application No. 



Continuation of 11. does NOT place the application.in condition for allowance because: for the reasons stated in the previous office 
action dated 2 December 2005. . 

Applicant argues that Jacobson et al. fails to disclose electrochemistry and discloses manipulating charged nanoparticles 
electrostatically. Applicant argues that electrostatics and electrophoresis are distinct from the presently claimed electrochemical process. 
However, in response to applicant's arguments, although Jacobson et al. does not specify the deposition process as electrochemical, the 
deposition process of Jacobson et al. teach the same method as disclosed in the instant specification at page 8, paragraph 23. wherein 
the electrochemical deposition of the detector nanoparticles is provided by an electric potential applied to a conductive substrate and 
catalyzing the deposition of nanoparticles. Similarly, as described in the previous office action, Jacobson et al. teach applying a voltage 
to a conductive substrate wherein an application of voltage creates deposition of nanoparticles on a conductive substrate. Furthermore, 
the instant specification, describes the electrochemical deposition catalyzed by using gavianostatic forces, which are similar to the 
electrostatic forces used in Jacobson et al. Although Jacobson et al. fail to specify electrochemical deposition of nanoparticles, the 
deposition process is the same process that is defined as electrochemical by the instant specification. Therefore the deposition process 
of Jacobson et al. is electrochemical as defined by the instant specification. 

Applicant also argues that the "Raman active reporter molecule" of Porter et al. is not a second nanoparticle because the majority of 
Raman-active reporter molecules listed by Porter et al. are dyes and the very end of paragraph 46 indicates that the reporter molecule 
can be a polymeric particle and would therefore be a second nanoparticle. Applicant further argues that Porter does not suggest that this 
particle might be sutiable for an electrochemical reaction with a nanoparticle. However, claim 1 merely recites that the complex must be 
electrochemically formed on a conductive substrate and does not specifically recite that the complex must be formed electrochemically. . 
Furthermore, Porter et al. is not relied upon for forming a complex electrochemically and Jacobson et al. is relied upon for this limitation. 
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Legal Department, 0L429 / ' . 

Intellectual Property Administration t 1 
P.O. Box 7599 ^ 
Loveland, Colorado 80537-0599 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
lnventor(s): Roltmah et al. 

Serial No.: 10/824,548 Examiner: M. Yu 

Filing Date: April 14, 2004 Group Art Unit: 1641 
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COMMISSIONER FOR PATENTS 

P.O. Box 1450 

Alexandria VA 22313-1450 



NOTICE OF APPEAL FROM THE EXAMINER TO THE 
BOARD OF PATENT APPEALS AND INTERFERENCES 

Sir: 

Applicant hereby appeals to the Board of Patent Appeals and Interferences from the decision of the examiner 
dated, , rejecting the following claims 

The fee for this Notice of Appeal (37 CFR 1 . 1 7(b)) is $500.00. 

(complete (a) or (b) as applicable) 

The proceedings herein are for a patent application and the provisions of 37 CFR 1.136(a) apply. 

H (a) Applicant petitions for an extension of time under 37 CFR 1.136 (fees: 37 CFR 1.17(a)-(d) for the total 
number of months checked below: 



0 
□ 

□ 

□ 



one month 
two months 
three months 
four months 



$ 120.00 
$ 450.00 
$1020.00 
$1590.00 



□ The extension fee has already been filled in this application. 

□ (b) Applicant believes that no extension of ternn is required. However, this conditional petition is being 
made to provide for the possibility that applicant has inadvertently overlooked the need for a petition 
and fee for extension of time. 

Please charge to Deposit Account 50-1078 the sum of $620.00 . At any time during the pendency of this 
application, please charge any fees required or credit any overpayment to Deposit Account 50-1078 pursuant to 37 

CFR 1.25. 



A duplicate copy of this transmittal letter is enclosed. 



Q I hereby certify that this correspon<dence is being deposited 
with the United States Postal Service as first class mail in 
an envelope addressed to: Commissioner for Patents, 
P.O. Box 1450, Alexandria. VA 22313-1450. 



Respectfully submitted. 
Roitman et al. 
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Fig. 4. XPS valence band spectra of naked AUgg 
clusters supported on silicon oxide, together 
with the corresponding spectra measured from 
an Au film and the Au^Oj compound (6), 
respectively. 

caused by size-induced modifications in the 
electronic structure. Rather, the closing of the 
second atomic shell is a more likely origin for 
the increased chemical stability. "Chemical 
selection," which avoids having an arbitrary 
number of atoms in a particle during the 
formation of phosphine-based Au clusters 
(AUjj, AU55, Auj47, etc.), might itself result 
in oxidation resistance. On the other hand, the 
chemical stability of Au^, clusters might also 
be influenced by a high density of defects in 
the supporting material caused by the initial 
oxygen plasma treatment to remove the li- 
gand shell. Defects in the support are known 
to modify the reactivity of Au clusters as 
compared to that of clusters on perfect sub- 
strates (7). 

The observed stability against oxidation 
does not reflect a general property of ultrafine 
Au particles for particle diameters below a 
certain threshold. Rather, a nonmonotoneous 
size dependence was found with a pro- 
nounced minimum of reactivity for a cluster 
size of 1.4 nm. Interestingly enough, such a 
minimum of reactivity with atomic oxygen 
coincides with the existence of a pronounced 
maximum of catalytic efficiency for oxida- 
tion of CO to CO2 (8). Thus, we may spec- 
ulate that AU55 clusters also exhibit unusual 
catalytic properties, such as in the oxidation 
of CO, because the catalyzing clusters will 
not be affected by the presence of atomic 
oxygen during the catalytic reaction. 
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A highly sensitive and selective detection 
format for DNA relies on oligonucleotide- 
fimctionalized nanoparticles as probes, a par- 
ticle-initiated Ag developing technique for 
signal enhancement, and a flatbed scanner for 
optical readout (/). The documented detec- 
tion limit for this "scanomelric DNA detec- 
tion" format is 50 fM, (/) and the utility of 
the system has been demonstrated with short 
synthetic strands, polymerase chain reaction 
products, and genomic DNA targets (2, 3). 
However, a limitation of this approach is that 
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it is inherently a one-color system based on 
gray scale. The flexibility and applicability of 
all DNA-detection systems benefit from ac- 
cess to multiple types of labels with addres- 
sable and individually discemable labeling 
infonnation. In the case of fluorescence, mul- 
tiple fluorophores, including quantum dots, 
can be used to prepare encoded structures 
with optica] signatures that depend on the 
types of fluorophores used and their signal 
ratio within the probes (4, 5). These ap- 
proaches typically use micrometer-sized 
probes to obtain encoded structures with the 
appropriate signal intensities and uniformi- 
ties, in the case of molecular fluorophores, 
overlapping spectral features and nonuniform 
fluorophore photobleaching rates lead to sev- 
eral potential complications (4, 6, 7). 



Nanoparticles with Raman 
Spectroscopic Fingerprints for 
DNA and RNA Detection 

YunWei Charles Cao, Rongchao Jin, Chad A. Mirkin* 

Multiplexed detection of oligonucleotide targets has been performed with gold 
nanoparticle probes labeled with oligonucleotides and Rannan-active dyes. The gold 
nanoparticles facilitate the forniation of a silver coating that acts as a surface- 
enhanced Raman scattering promoter for the dye-labeled particles that have been 
captured by target molecules and an underlying chip in microarray format The 
strategy provides the high-sensitivity and high-selectivity attributes of gray- 
scale scanometric detection but adds multiplexing and ratioing capabilities 
because a very large number of probes can be designed based on the concept 
of using a Raman tag as a narrow-band spectroscopic fingerprint Six dissimilar 
DNA targets with six Raman-labeled nanoparticle probes were distinguished, as 
well as two RNA targets with single nucleotide polymorphisms. The current 
unoptimized detection limit of this method Is 20 femtomolar. 



1536 



30 AUGUST 2002 VOL 297 SCIENCE www.sciencemag.org 



REPORTS 



Here, we show that nanoparticles func- 
tionalized with oligonucleotides and Raman 
labels, coupled with surface-enhanced Ra- 
man scattering (SERS) spectroscopy, can be 
used to perform multiplexed detection of oli- 
gonucleotide targets (Scheme 1). Although 
oligonucleotides can be directly detected by 
SERS on aggregated particles (7, 8), the 
structural similarities of oligonucleotides 
with different sequences result in spectra that 
are difficult to distinguish. Therefore, re- 
searchers often use different Raman dyes to 
label different oligonucleotides to distinguish 
oligonucleotide sequences (P, JO). To realize 
the benefits of high-sensitivity and high-se- 
lectivity detection coupled with multiple la- 
beling capabilities, we designed nanoparticle 
probes that can be used for DNA (or RNA) 
detection (Scheme 1). These probes consist 
of 1 3-nm-diameter Au particles functional- 
ized with Raman dye-labeled oligonucleo- 
tides. The Raman spectroscopic fingerprint, 
which can be designed through choice of 
Raman label, can be identified after Ag en- 
hancing by scanning Raman spectroscopy 
(Scheme 1). Because the SERS-active sub- 
strate in this strategy is generated immediate- 
ly before the detection event, a large and 
reproducible Raman scattering response can 
be obtained. 

In a typical experiment for DNA detec- 
tion, a three-component sandwich assay is used in 
microarray format (Scheme 1). Au nanoparticles 
(13 ± 2 nm in diameter) modified with Cy3- 
labeled, alkylthiol-capped oligonucleotide strands 
were used as probes to monitor the presence of 
specific target DNA strands (7/). On average, 
there are about 110 oligonucleotide strands on 
each 13-nm Au nanoparticle (72). The Cy3 group 
was chosen as a Raman label because of its large 
Raman cross section {13). A chip spotted with the 
appropriate 1 5-nucleotide capture strands was 
coated with a 0.6 M NaCl phosphate-buffered 
saline (PBS) buffer sohition (10 mM of phos- 
phate, pH 7) containing a 3(>-nucleotide target 
sequence (100 pM) in a humidity chamber at 
room temperature. After 4 hours, the chip was 
washed four times with 0.6 M NaCl PBS buffer 
solution to remove nonspecifically bound target. 
Then, the chip was treated with a 0.6 M NaCl 
PBS solution of nanoparticle probes (2 nM) for 
1.5 hours to effect hybridization with the over- 
hanging region of the target sequence (Scheme 1 ). 
The chip was then washed with 0.6 M NaN03 
PBS buffer solution to remove chloride ions and 
nonspecifically bound nanoparticle probes. The 
chip was immediately treated with a Ag enliance- 
ment solution (Ted Pella, Inc., Redding, Califor- 
nia) for 8 min, rinsed with Nanopure water, and 
dried with a microarray centrifuge (2000g). The 
chip, which exhibits gray spots visible to tlie na- 
ked eye, could be imaged with a flatbed scanner 
(Expression 1 600, Epson America, Tomuice, Cal- 
ifornia) (Fig. 1 B) (1-3). The spots also were stud- 
ied by a Raman spectrometer coupled with a 



fiber-optic probe with a 0.65-numerical aperture 
microscope objective (25-jun laser beam) in a 0.3 
M NaCl PBS buffer sohition (Fig. IQ, and each 
of them shows a consistent and strong Raman 
response at 11^ cm~^ (Fig. ID) (Sohiticm Ra- 
man 633 spectrometer fiom Concuirent Analyti- 
cal, Inc., Waimanalo, Hawaii; 30 mW He- 
Ne laser). 

Before Ag enhancing, the nanoparticle 
probes were invisible to the naked eye, and 
no Raman scattering signal was detectable 
(Fig. lA). This is due to a lack of electro- 
magnetic-field enhancement for the unde- 
veloped nanoparticles (13 nm in diameter) 
in this state (7, 74, 75). Others have shown 
that closely spaced Au nanoparticles can 
give SERS enhancement (16, 17)^ but for 
DNA detection at technologically relevant 
target concentrations (<1 nM), nanopar- 



ticle spacings are too large to yield such 
effects. Af^er Ag enhancing, the Ag parti- 
cles can grow around the Cy3-labeled 
nanoparticle probes, leading to large Ra- 
man scattering enhancements. Typically, 
the spectra include both sharp Raman lines 
(—15 to 30 cm"' in spectral width) and a 
concomitant broad underlying continuum, 
as noted by Brus et al. in their studies of 
rhodamine 6G molecules on Ag particles 
{18). The Raman scattering signals arise 
almost exclusively from the Cy3 dye mol- 
ecules immobilized on the particles; we do 
not observe signals from other species such 
as the oligonucleotides, solvent molecules, 
and the succinimidyl 4-(p-maleimidophe- 
nyl)butyrate on the glass surface. The Ra- 
man scattering frequency for each Raman 
line remains constant from experiment to 
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Fig. 1. Flatbed scanner images of microarrays hybridized with nanoparticles (A) before and (B) after 
Ag enhancing. (C) A typical Raman spectrum acquired from one of the Ag spots. (D) A profile of 
Raman intensity at 1192 cm~^ as a function of position on the chip; the laser beam from the 
Raman instrument is moved over the chip from (eft to right as defined by the line in (B). 
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Fig. 2. (A) The Raman spectra 
of six dye-labeted nanopar- 
tide probes after Ag enhanc- 
ing on a chip (after back- 
ground subtraction). Each (iye 
correlates with a different col- 
or in our labeling scheme (see 
rectangular boxes). TAMRA. 
tetramethyl rhodamine. (B) 
Six DNA sandwich assays with 
corresponding target analysis 
systems. A^q is an oligonucle- 
otide tether with 10 adeno- 
sine units. 
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Fig. 3, (A) Flatbed scanner 
images of Ag-enhanced 
microarrays and (B) cor- 
responding Raman spec- 
tra. The colored boxes 
correlate with the color- 
coded Raman spectra in 
Fig, 2. No false-positives 
or false-negatives were 
observed. 
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experiment, deviating by less than 2 cm"'. 
These consistent SERS signals from the 
Cy3-labeled nanoparticle probes allow us 
to use the Raman spectrum of Cy3 as a 
spectroscopic fingerprint to monitor the 
presence of a specific target oligonucleo- 
tide strand. 

Dyes other than Cy3 can be used to create 
a large number of probes with distinct and 
measurable SERS signals for multiplexed de- 
tection. To demonstrate this point, we select- 
ed six commercially available dyes with dis- 
tinct Raman spectra that can be incorporated 
into oligonucleotides through standard auto- 
mated DNA syntheses. Six types of Raman- 
labeled and oligonucleotide-modified Au 
nanoparticle probes were prepared with se- 
quences that were respectively complementa- 
ry to statistically unique 30- to 36-nucleotide 
sequences for (A) hepatitis A virus VaI17 
pclyprotein gene (HVA), (B) hepatitis B vi- 
rus surface antigen gene (HVB), (C) human 
immunodeficiency virus (HIV), (D) Ebola 
virus (EV), (E) variola virus (smallpox, VV), 
and (F) Bacillus anthracis (BA) protective 
antigen gene (Fig. 2) (//). 

Eight separate tests were carried out to 
evaluate the selectivity of the system and our 
ability to determine the number and types of 
strands in solutions containing mixtures of 
the different targets (Figs. 2 and 3). The 
concentrations of the target strands were kept 
constant for all of these experiments ( 100 pM 
each), and the hybridization conditions were 
as described above. In the first test (Fig, 3, 
row 1), all spots show the same intense gray 
color associated with Ag deposition. Howev- 
er, they can be differentiated simply by using 
the Raman scanning method. Once the spec- 
troscopic fmgerprint of the Ag-containing 



spot has been determined, the correct Raman 
label and, therefore, target sequence can be 
identified. To simplify the analysis, we as- 
signed a color (rectangular box) to each Ra- 
man-labeled probe (Fig. 2 A and Fig. 3B). In 
the first test (Fig. 3A), all six targets were 
present, and all showed strong gray-scale val- 
ues when measured by means of the flatbed 
scanner as well as the expected Raman fin- 
gerprints. In the next seven tests, we system- 
atically removed one or more of the targets to 
evaluate the suitability of this method for 
multiplexing. With the single-color gray- 
scale method one cannot determine if any 
cross-hybridization has occurred. However, 
with this "multiple color" scanning Raman 
method, one can carefully study the SERS 
spectra of each spot to determine which la- 
bels make up each spot. For the experiments 
described in Fig. 3, where the sequences are 
very dissimilar, we found that other than the 
expected spectroscopic probe signature for 



each target, there were virtually no other 
detectable Raman lines, indicating no cross- 
hybridization between diiTerent targets and 
probes. The SERS signal was obtained only 

from areas of the substrate where the Raman 
dye-labeled Au particles have initiated Ag 
formation. Therefore, this "multiple color" 
scanning Raman detection method does not 
record background signal due to Ag deposi- 
tion where Au particles do not exist. This is 
not the case for the previous gray-scale sca- 
nometric approach, especially at ultralow 
target concentrations (<50 fM) (/-i). The 
current unoptimized detection limit of this 
Raman scanning method is 20 fM (77). 

One would like to be able to use such 
detection systems to differentiate single nu- 
cleotide polymorphisms (SNPs), and in the 
case of gene expression studies, one would 
like access to RNA detection with single-spot 
signal ratioing capabilities. Nanoparticle 
probes heavily fimctionalized with oligonu- 
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Scheme 2. 



Fig. 4. (A) Typical flatbed 
scanner images of mi- 
croarrays hybridized with 
nanoparticles (1) before 
and (2) after stringency 
wash but before Ag en- 
hancing, and (3) after Ag 
enhancing. (B) Raman 
spectra (from 1550 to 
1750 cm~^) from the 
stained spots at different 
ratios of target 1 and tar- 
get 2: (a) 1:0; (b) 5:1; (c) 
3:1; (d) 1:1; (e) 1:3; (f) 
1:5; (g) 0:1. The full Ra- 
man spectra from 400 to 
1800 cm"** are shown in 
the supporting text (In- 
set) Profile of Raman in- 
tensity ratio (/2//,) versus 
target ratio (T^/TJ, 
where is the Raman in- 
tensity at 1650 cm~^ 




1550 1600 1650 1700 
Frequency (cm'^) 



1750 



(from probe 1, TMR labeled); 1^ is the Raman Intensity at 1588 cm"^ (from probe 2. CyS labeled). 



cleotides exhibit extraordinarily sharp ther- 
mally induced denaturation transitions that 
lead to substantially higher selectivity than 
conventional molecular fluorophore probes 
and microscopic bead probes in DNA detec- 
tion {lyI9). However, thus far the behavior of 
these probes in the context of RNA detection 
has not been explored. To further test the 
selectivity of this Raman-based system and 
its ability to identify SNP targets, we chose 
two RNA targets that can bind to the same 
capture-strand DNA but have a single-base 
mutation in the probe-binding regions (target 
l:Tp nomial; target l.T^, single-base differ- 
ence) (Scheme 2). Therefore, two DNA-func- 
tionalized nanoparticle probes (probe l:P,, 
probe 2:P2), which differ in sequence and 
Raman labeK are required to differentiate 
these two RNA target strands (Scheme 2). 
Seven separate tests were performed to show 
not only how the two targets (T, and T2) can 
be differentiated, but also how mixtures of 
the two targets can be analyzed in semiquan- 
titative fashion. 

hi each of tliese tests, a slide was treated 
with a 0,3 M NaCI PBS buffer solution con- 
taining T, and Tj in different ratios (total con- 
centration = 1 nM) in a humidity chamber. 
After 2 hours, the chip was washed with a 0,3 



M NaCl PBS buffer to remove nonspecifically 
bound target Then, the chip was treated with 
nanoparticle probes (P, and Pj at 1:1 ratio, 2 
nM total concentration) for 1 .5 hours to effect 
hybridization with the overhanging region of 
the target sequences (Scheme 2). The chip was 
washed with 0.3 M NaN03 PBS buffer solution 
to remove chloride ions and nonspecifically 
bound nanoparticle probes. There are four pos- 
sible hybridization modes, namely, T^tP,, l^'. 
P2, TjiPj, and TjiPj (Scheme 2). When the chip 
was developed by Ag enhancing without a pre- 
vious stringency wash, the Raman measure- 
ments on the gray spots, which correspond to 
different solution target ratios, yielded nearly 
identical spectra in all seven experiments; these 
spectra also are almost identical to those ob- 
tained for a sample containing a 1 : 1 ratio of 
probe 1 and probe 2 (//). These data show that 
probe 1 and probe 2 are bound to the spots on 
the chip in equal amounts, regardless of the 
target composition on the spot. 

To identify the target composition on the 
spots, one must apply a salt- or temperature- 
based stringency wash (7, 19). Accordingly, 
we used a salt stringency wash (8 niM NaCl 
PBS buffer) to selectively denature the im- 
perfect duplexes (TpPj and/or TjiP,) 
(Scheme 2, C and D) but not the duplexes 



formed from the perfectly complementary 
oligonucleotides (T,:P, and/or TjiPj) 
(Scheme 2» A and B). After stringency wash 
and subsequent Ag staining, the Raman anal- 
ysis of the gray spots can be used to readily 
identify the target composition on the spots 
by their spectral fingerprints. In tests where 
only pure RNA target 1 or 2 is present, only 
signals for probe 1 or 2, respectively, were 
observed (compare Fig. 4B, *V* and "g") 
{II). In the case of mixtures, signals for both 
probes (/, at 1650 cm~* from probe 1 and 
at 1588 cm~* from probe 2) were detected, 
and the intensity ratios are proportional to the 
ratios of the two targets in each experiment 
(Fig. 4B, inset). 

Compared with fluorescence-based chip 
detection, this nanoparticle-based method- 
ology offers several advantages. The ratio 
of Raman intensities can be extracted from 
a single Raman spectrum with single-laser 
excitation. Second, the number of available 
Raman dyes is much greater than the num- 
ber of available and discemable fluorescent 
dyes (7, 9). Indeed, a Raman dye can be 
either fluorescent or nonfluorescent, but a 
minor chemical modification of a dye mol- 
ecule can lead to a new dye with a different 
Raman spectrum even though the two dyes 
exhibit virtually indistinguishable fluores- 
cence spectra (7). Therefore, this finger- 
printing method offers potentially greater 
flexibility, a larger pool of available and 
nonoverlapping probes, and higher multi- 
plexing capabilities than conventional flu- 
orescence-based detection approaches. Fi- 
nally, the method incorporates all of the 
previous advantages of Au- nanoparticle 
based detection, including several orders of 
magnitude higher sensitivity and many or- 
ders of magnitude higher selectivity than 
the analogous molecular fluorescence- 
based approach (/, 19). When considered 
with previous demonstrations of the imique 
properties of nanoparticle probes {1-4^ 19- 
27), a strong argument is being made for 
nanoparticles as the next-generation label- 
ing technology for biodiagnostic research. 
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Fluidity of Bound Hydration 
Layers 

Uri Raviv^ and Jacob Kleln^*^* 

We have measured the shear forces between solid surfaces sliding past each 
other across aqueous salt solutions, at pressures and concentrations typical of 
naturally occurring systems. In such systems the surface-attached hydration 
layers keep the compressed surfaces apart as a result of strongly repulsive 
hydration forces. We find, however, that the bound water molecules retain a 
shear fluidity characteristic of the bulk liquid, even when compressed down to 
films 1.0 ± 0.3 nanometer thick. We attribute this to the ready exchange (as 
opposed to loss) of water molecules within the hydration layers as they rub past 
each other under strong compression. 



The presence of water molecules tightly 
bound to ions or ionized surfaces in aqueous 
electrolytes leads to strong repulsion when 
they approach each other to within a few 
nanometers or less {J -4). This effect is 
thought to arise from the reluctance of the 
ions or surfaces to shed their hydration sheath 
(3-6). It can dominate the double-layer re- 
pulsion/van der Waals attraction mechanisms 
[accounted for in the classic DLVO (Der- 
jaguin» Landau, Verwey, and Overbeek) the- 
ory (7)] and is particularly important at the 
high salt concentrations (--0.1 M salt) found 
in nature. The way in which the properties of 
such hydration layers differ from those of 
bulk water has for decades excited much 
debate (8-11). At issue here is a simple ques- 
tion: Is the hydration layer surrounding such 
highly confined bound ions fluid, or is it 
highly viscous? The difference is crucial and 
is directly implicated in areas ranging from 
clay plasticity {12) and biolubrication (J3) to 
gating of charge migration in DNA (14). In 
addition, many biological processes require 
shear and displacement of the final sub- 
nanometer layers of bound hydration layers 
before molecular contact or passage. These 
include interactions between ligands and re- 
ceptors, transport witliin the very crowded 
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intracellular environment (75) or through ion 
charmels (16), and protein folding (77). 

Extensive direct measurements, as well as 
modeling (7-^, (5), have shed much light on 
equilibrium interactions of such bound hydra- 
tion layers. In contrast, few direct measure- 
ments have been reported concerning their 
fluidity (IS~22)y particularly in the regime of 
the hydration sheaths, i.e., films of thickness 
D = 7 to 10 A (23-25). We used a surface 
force balance (SFB) with extreme sensitivity 
in measiuing shear interactions to probe di- 
rectly the fluidity of aqueous electrolytes 
compressed and sheared between molecularly 
smooth mica surfaces. While our results con- 
fimi the long-established equilibrium hydra- 
tion repulsion, they reveal at the same time 
that the bound water in the hydration layers 
remains extremely fluid under shear. This 
fluidity persists down to films in the range 
D — D^— 1.0 ± 0.3 nm, a thickness com- 
parable to the size of hydrated ions in solu- 
tion. Within such films, most of the confined 
water molecules are expected to be in bound 
hydration layers. 

The SFB used has been described in detail 
(26). Its main features are schematically out- 
lined in Fig. 1. We focus here on investiga- 
tions of NaCl solutions, although preliminary 
studies on KNOj solutions (in the hydration 
repulsion regime) reveal very similar find- 
ings. The following results are based on sev- 
eral different experiments (different pairs of 
mica sheets), as well as on different contact 



positions within an experiment. Initial mea- 
surements in salt-free water were found to be 
crucial to establish the integrity and purity of 
the system. They were made to ensure the 
removal of any contaminant layers that ad- 
sorb on the mica while exposed to air (2, 27, 
28), so as to attain true (mica-lattice/mica- 
lattice) contact between the surfaces (29). 
When the above behavior (29) could not be 
reproduced, as in our own earlier studies (30), 
subsequent measurements at high salt con- 
centrations revealed high effective viscosities 
already at values of D as low as <2 to 3 nm, 
and these were attributed to contamination. A 
previous observation (31, 32) of comparably 
high viscosities in salt solutions (—0.03 M) 
confined to Z) < 2 to 2.5 nm may have been 
related to this. Improvements in water puri- 
fication and handling in the present study 
resolved this problem, as shown in figure 1 of 
(33) and in Fig. 1 of this study. 

High-purity NaCl was then added to a 
concentration of 10"-* M (±10%), and nor- 
mal and shear forces were measured as a 
further control. Mica loses K"*" ions to solu- 
tion, leaving a net negative surface charge, 
and the resultant distribution of ions in the 
intersurface gap leads to a long-ranged os- 
motic repulsion followed by a jump-in to 
adhesive mica/mica contact, in close agree- 
ment with earlier studies (i, 4) and in accord 
with DLVO theory (7) (Fig. 1), Such total 
extrusion of the low-salt electrolyte fi-om be- 
tween the adhering surfaces resembles that 
observed in salt-free water (33) and is 
thought to arise when the predominant hy- 
droxonium HgO"*" ions condense into the 
charged mica, retaining no hydrated layers at 
the surface (3^4). 

Shear forces were measured as described 
recently (33). With the surfaces compressed 
down to separations of a few nm, the upper 
mica surface is made to move laterally back 
and forth, exactly parallel to the lower one at 
velocity (Fig. 1 inset, upper U^ce). The 
shear forces transmitted across the inter- 
surface gap are simultaneously recorded as 
the surfaces fijrther approach under slow 
themial drift. No shear forces greater than the 
noise-limited sensitivity hF^ (±30 nN) are 
detected between the surfaces down to adhe- 
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LEXSEE 
IN R£ HANS OETIKER 
91-1026 

UNITED STATES COURT OF APPEALS FOR THE FEDERAL CIRCUIT 

977 F.2d 1443; 1992 U.S. App. LEXIS 25784; 24 U.S.P.Q.2D (BNA) 1443; 93 
Daily Journal DAR 658 

October 13, 1992, Decided 
PRIOR HISTORY: [*♦!] Appealed from: U.S. Patent 

& Trademark Office Board of Patent Appeals & Interfer- DISPOSITION: REVERSED, 
ences 

CASE SUMMARY: 



PROCEDURAL POSTURE: Appellant sought review of a decision of the United States Patent and Trademark Office 
Board of Patent Appeals and Interferences, which held that all of the claims in his patent application were unpatentable 

under 35 U.S.CS. $ 103. ^ 

OVERVIEW: The United States Patent and Trademark Office Board of Patent Appeals and Interferences (Board) de- 
mcd appellant's application for a patent on an inqjrovement to a metal hose clamp, generally described in an earlier pat- 
ent ah-eady belonging to appellant. Appellant contended that the improvement described as a pre-assembly hook, served 
both to mamtain pre-assembly condition of clamp, and to disengage automatically when clamp was tightened The 
Board stated m its brief on appeal that a disengageable catch, such as that used by appellant, was a common everyday 
mechamcal concept that was employed in door latches, and electrical and other switches. However, the Board failed to 
cite any references. While judicial notice of common everyday mechanical concepts could have been taken in appropri- 
ate cucumstances, the Board did not explain why a "catch" of unstated structure in an electrical switch, for example 
was such a concept that made appellant's invention obvious. * 

OUTCOME: The court reversed the rejection of appellant's claims. 

CORE TERMS: examiner, invention, patent, prima facie case, obviousness, teaching, prima facie, skill, clanro com- 
bmed. garment, chemical, inventor, patentability, motivation, combine, burden of persuasion, reconsideration 'solve 
imtial burden, new evidence, mechanical, hook and eye. unpatentable, fastener, artisan, hook, hose, preponder^ce of 
evidence, rebuttal evidence 



COUNSEL: Paul M. Craig, Jr., of Washington, D.C, 
argued for appellant. 

John W. Dewhirst, Office of the Solicitor, of Arlington, 
Virginia, argued for appellee. With him on the brief were 
Fred E. McKelvey, Solicitor and Robert d. Edmonds, 
Associate Solicitor. 

JUDGES: Before NIES. Chief Judge, NEWMAN and 
PLAGER, Circuit Judges. 

OPINIONBY: NEWMAN 



OPINION: [*1444] 

NEWMAN, Circuit Judge. 

Hans Oetiker appeals the decision of the United 
States Patent and Trademark Office Board of Patent Ap- 
peals and Interferences, holding unpatentable claims 1- 
14 and 16-21, all of the claims in patent application No. 
06/942,694. nl Oetiker appeals on procedural and sub- 
stantive grounds. 
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24 U.S.P.Q.2D (BNA) 1443; 93 Daily Journal DAR 658 



nl Ex parte Oetiker, No. 89-2230 (BA Pat. 
App. & Interf. May 31, 1990; on reconsideration, 
August 23, 1990). 

I 

PROCEDURE 
Background 

All of the claims were finally rejected for obvious- 
ness in terms of 35 U.S.C. $ 103. The Board, upholding 
the rejection, stated that "the [**2] examiner has . . , 
established a prima facie case of obviousness . . . which 
is unrebutted by any objective evidence of nonobvious- 
ness". Oetiker stated that this Board holding was the first 
rejection of his claims for being "prima facie obvious", 
and filed rebuttal evidence with a petition for reconsid- 
eration. The Board declined to consider the new evidence 
or change its decision. 

Oetiker states that a holding of prima facie obvious- 
ness means, in patent examination, that the claimed in- 
vention is subject [*1445] to a rebuttable presumption of 
obviousness; that is, if the applicant can provide evi- 
dence or argument in support of unobviousness, such 
evidence and argimient will be considered, and the ques- 
tion of patentability will be redecided on the entire re- 
cord. Oetiker states that a rejection made in the words 
"prima facie obvious" is understood by patent examiners 
and practitioners as an invitation to provide such rebuttal 
evidence. 

Thus Oetiker argues that a holding by the Board of 
prima facie obviousness is a new ground of rejection, for 
during prosecution the examiner did not reject the claims 
in these words. Treating it as such, Oetiker offered affi- 
davit evidence not [**3] previously filed, and requested 
reconsideration on the basis of this new evidence, or re- 
mand to the examiner for this purpose, in accordance 
with 37 C.F.R. § 1.196(b): 

§ 1.196(b) . . . When the Board . . . makes a new rejec- 
tion of an appealed claim, the appellant may exercise 
either of the following two options . . . : 

(1) The appellant may submit ... a showing of facts . . . 
and have the matter reconsidered by the examiner in 
which event the application will be remanded to the ex- 
aminer 

(2) The appellant may have the case reconsidered under 
§ 1.1 97(b) by the Board upon the same record. 

The Board on reconsideration granted neither of the op- 
tions of § 1.196(b), stating diat it had not made a new 
rejection. 



At argument before this court the Commissioner's 
counsel suggested that Oetiker could refile his patent 
application, pay a new fee, and obtain review of this new 
evidence in a new examination. Oetiker states that he 
was entitled to a complete examination, and did not get 
it. 

Discussion 

The prima facie case is a procedural tool of patent 
examination, allocating the burdens of going forward as 
between examiner and applicant. In re Spada. 911 F.2d 
705. 707 n.3. 15 USP02d 1655. 1657 n.3 (Fed. Cir. 
1990). [♦*4] The term "prima facie case" refers only to 
the initial examination step. In re Piasecki. 745 F.2d 
1468. 1472. 223 USPO 785. 788 (Fed. Cir 19S4); In 
Rinehart 531 R2d 1048. 1052. 189 USPO 143. 147 
rCCPA 1976V As discussed in In re Piasecki, the exam- 
iner bears the initial burden, on review of the prior art or 
on any other ground, of presenting a prima facie case of 
unpatentability. If that burden is met, the burden of com- 
ing forward with evidence or argument shifts to the ap- 
plicant. 

After evidence or argument is submitted by the ap- 
plicant in response, patentability is determined on the 
totality of the record, by a preponderance of evidence 
with due consideration to persuasiveness of argument. 
See In re Spada. supra: In re Corkill 771 F.2d 1496. 
1500. 226 USPO 1005. 1008 (Fed. Cir. 1985V In re 
Cavenv, 761 F.2d 671. 674, 226 USPO 1 3 (Fed. Cir. 
1985): In re Johnson. 747 F.2d 1456. 1460. 223 USPO 
1260.1263 (Fed. Cir. 1984V [**5] 

If examination at the initial stage does not produce a 
prima facie case of unpatentability, then without more 
the applicant is entitled to grant of the patent. See In re 
Grabiak. 769 F.2d 729. 733. 226 USPO 870. 873 (Fed. 
Cir. 1985): In re Rinehart supra. 

In reviewing the examiner's decision on appeal, the 
Board must necessarily weigh all of the evidence and 
argument. An observation by the Board that the examiner 
made a prima facie case is not improper, as long as the 
ultimate determination of patentability is made on the 
entire record. In re Piasecki. 745 F.2d at 1472. 223 
USPO at 788: In re Rinehart. 531 F.2d at 1052. 189 
USPO at 147. 

The record here reveals that the application was 
fully prosecuted. References were cited and applied by 
the examiner, the applicant responded with argument, 
and the examiner then issued a final rejection, stating 
why he was not persuaded by the applicant's argument. 
On review the Board stated that its decision was reached 
"after careful consideration of the [♦♦6] appealed 
claims, the evidence of obviousness relied upon by the 
examiner and the arguments advanced by the appellant 
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and the examiner". The Board explained why it was un- 
persuaded ['*'1446] by Oetiker's arguments on appeal. 
We discern no irregularity in the procedure. The Boards 
in explaining that the examiner's rejections constituted a 
prima facie case of obviousness, did not make a new 
rejection. 

Oetiker also argues that the concept of a "prima fa- 
cie case of obviousness" has no role outside of the 
chemical arts. Oetiker refers to the origins of this term in 
the chemical practice, where properties may not be ap- 
parent from chemical structure. Oetiker distinguishes 
mechanical inventions, where the properties and work- 
ings of a mechanical device are apparent in the drawing 
of the stmcture. We think that the PTO is correct in treat- 
ing the concept of the prima facie case as of broad appli- 
cability, for it places die initial burden on the examiner, 
the appropriate procedure whatever the technological 
class of invention. That a prima facie case may be estab- 
lished, or rebutted, by different forms of evidence in 
various technologies does not restrict the concept to any 
particular field [**7] of technology. "The requirement of 
unobviousness in the case of chemical inventions is the 
same as for other types of inventions". In re Johnson. 
747 R2d at 1460. 223 USPQ at 1263. This procedural 
tool is recognized in fields outside of the chemical 
arts.E.g., In re Benno, 768 F.2d 1340. 226 USPQ 683 
(Fed. Cir. 1985V In re McCarthy. 763 F.2d 411. 226 
USPO 99 (Fed. Cir. 19851: In re Dc Blauwe. 736 F.2d 
699. 222 USPQ 191 (Fed. Cir. 1984^. 

The Board's usage of the term prima facie was im- 
precise for, as discussed supra, the term "prima facie 
obvious" relates to die burden on the examiner at the 
initial stage of the examination, while the conclusion of 
obviousness vel non is based on the preponderance of 
evidence and argument in the record. However, it was 
clear that the Board did not make a new rejection. There- 
fore the Board did not err in declining to consider at that 
stage the proffered evidence of commercial success. 

II 

THE MERITS 

Oetiker's invention is an improvement in a "stepless, 
[**8] eariess" metal clamp, a hose clamp that was gen- 
erally described in an earlier *004 patent of Oetiker, but 
that differs in the presence of a feature that is described 
as a preassembly "hook". This "hook" serves both to 
maintain the preassembly condition of the clamp and to 
be disengaged automatically when the clamp is tight- 
ened. 

The cited references were Oetiker's eariier-granted 
'004 patent, combined with a certain Lauro '400 patent. 
Lauro describes a plastic hook and eye fastener for use in 
garments, in which "unitary tabs of sewing needle punc- 



turable plastic material ... are affixable to clothing and 
the like by sewing". Oetiker argues that there is no sug- 
gestion or motivation to the artisan to combine the teach- 
ings of the cited references, and that Lauro is nonanalo- 
gous art. Oetiker concludes that these references were 
improperly combined; that a person of ordinary skill, 
seeking to solve the problem facing Oetiker, would not 
look to the garment art for the solution. Oetiker also ar- 
gues that even if combined the references do not render 
the claimed combination obvious. 

The examiner stated that "since garments commonly 
use hooks for securement", a person faced with the prob- 
lem [**9] of unreliable maintenance of the pre-assembly 
configuration of an assembly line metal hose clamp 
would look to the garment industry art The exammer 
e3q)lained further by stating that "Appellant's device as 
disclosed could be utilized as part of a garment". The 
Board did not repeat or support the examiner's argument, 
or discuss its relevance. Indeed, the argument is not sup- 
portoble. However, the Board held that the Lauro refer- 
ence, although not "within the appellant's specific field 
of endeavor" is nonetheless "analogous art" because it 
relates to a hooking problem, as does Oetiker's invention. 

The Board apparently reasoned that all hooking 
problems are analogous. At least, that is the argument 
now pressed by the Commissioner. The Commissioner 
states in his brief on appeal that "A disengageable 
[♦1447J catch, such as that used by Oetiker, is a com- 
mon everyday mechanical concept that is variously em- 
ployed in door latches and electrical and other switches, 
as well as in the hook and eye apparatus disclosed by 
Lauro". No such references were cited, however. While 
this court may take judicial notice of common everyday 
mechanical concepts in appropriate circumstances, the 
Commissioner did not [♦♦10] explain why a "catch" of 
unstated structure in an electrical switch, for example, is 
such a concept and would have made Oetiker's invention 
obvious. Indeed, the Commissioner did not respond to 
Oetiker's argument that the cited references provide no 
teaching or suggestion that Lauro's molded hook and eye 
fastener, even if combined with Oetiker's '004 clan^, 
would achieve Oetiker's purpose. 

In order to rely on a reference as a basis for rejection 
of the applicant's invention, the reference must either be 
in die field of the applicant's endeavor or, if not, then be 
reasonably pertinent to the particular problem with which 
the inventor was concemed. See In re Dcminski. 796 
F.2d 436. 442. 230 USPO 313. 315 (Fed. CAr IQS^) 
Patent examination is necessarily conducted by hind- 
sight, with complete knowledge of the applicant's inven- 
tion, and the courts have recognized the subjective as- 
pects of determining whether an inventor would reasona- 
bly be motivated to go to the field in which the examiner 
found the reference, in order to solve the problem con- 
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fronting the inventor. We have reminded ourselves and 
the PTO that it is necessary to consider "the [♦*! 1] real- 
ity of the circumstances". In re Wood. 599 F.2d 1032^ 
1036. 202 USPO 171. 174 rCCPA 1979> - in other 
words, common sense ~ in deciding in which fields a 
person of ordinary skill would reasonably be expected to 
look for a solution to the problem facing the inventor. 

It has not been shown that a person of ordinary skill, 
seeking to solve a problem of fastening a hose clainp, 
would reasonably be expected or motivated to look to 
fasteners for garments. The combination of elements 
from nonanalogous sources, in a manner that recon- 
structs the applicant's invention only with the benefit of 
hindsight, is insufficient to present a prima facie case of 
obviousness. There must be some reason, suggestion, or 
motivation found in the prior art whereby a person of 
ordinary skill in the field of the invention would make 
the combination. That knowledge can not come from the 
applicant's invention itself Diversitech Corp. v. Cennirv 
Steps. Inc.. 850 R2d 675. 678-79. 7 USPQ2d 1315. 1318 
(Fed. Cir. 19881: In re Geieen 815 F.2d 686. 687 1 
USPQ2d 127 6. 1278 (Fed. Cir. 1987V [♦*12] 
Interconnect Planning Corp. v. Fell 774 F.2d 1132, 
1 147. 227 USPO 543. 551 (Fed. Cir. 1985V 

Oetiker's invention is simple. Sin^licity is not in- 
imical to patentability. See Goodyear Tire & Rubber Co. 
v. Rav-O-Vac Co.. 321 U.S. 275. 279. 60 USPO 386. 
388 (1944) (simplicity of does not negative inven- 
tion); Panduit Corp. v. Dennison Mfg Co.. 810 F.2d 
1561. 1572. 1 USP02d 1593. 160Q (Fed. Cir.) (the patent 
system is not foreclosed to those who make simple in- 
ventions), cert, denied, 481 U.S. 1052(1987). 

We conclude that the references on which the Board 
relied were improperly combined. Accordingly, the 
Board erred in holding the claims unpatentable under 
section 103. The rejection of claims 1-4 and 16-21 is 

REVERSED, 

CONCURBY: NIES; PLAGER 

CONCUR: 

NIES, Chief Judge, concurring. 

I agree with the panel decision and write only to ex- 
press my understanding of the language that there must 
be some teaching, reason, suggestion, or motivation 
found "in the prior art" or "in the prior art references" to 
make [**13] a combination to render an invention obvi- 
ous within the meaning of 35 U.S.C. 6 103 (1988). Simi- 
lar language appears in a number of opinions nl [*1448] 
and if taken literally would mean that an invention can- 
not be held to have been obvious unless something spe- 
cific in a prior art reference would lead an inventor to 



combine the teachings therein with another piece of prior 
art. 



nl See, e.g.. Symbol Technologies. Inc. v. 
Qpticon. Inc.. 935 R2d 1569. 1576. 19 USPQ2d 
1241. 1246 (Fed. Cir. 1QQ1); In re Gorman. 933 
F.2d 982. 986. 18 USPQ2d 1885. 1888 ^Fed. Cir. 
1991): In re Mills. 916 F.2d 680. 682. 16 
USP02d 1430. 1432 (Fed. Cir. 199QV SmithklinP 
Diagnostics. Inc. v. Helena Laboratories Corp.. 
859 F.2d 878. 887. 8 USPQ2d 1468. 1475 (Fed. 
Cir. 1988): In re Dow Chemical Co.. 837 F.2d 
469. 473. 5 USP02d 1529. 1531 (Fed. Cir. 1988V 
In re StenceL 828 F.2d 751, 755. 4 USP02d 
1071. 1073 (Fed. Cir 1QX7); Ashland Oil. Inc. v. 
Delta Resins & Refractories. Inc.. 776 F.2d 281, 
293. 227 USPO 657, 664 (Fed. Cir 1Q85) , r^rf 
<iemed, 475 U.S. 1Q17(lQ8fi); InreGrabiak. 769 
F.2d 729. 732. 226 USPO 870. 872 (Fed. Cir. 
1985). 

r*14] 

This restrictive understanding of the concept of ob- 
viousness is clearly wrong. Other statements in opinions 
express the idea more generally. We have stated, for ex- 
ample, that the test is: "whether the teachings of the prior 
art, taken as a whole, would have made obvious the 
claimed invention," In re Gorman. 933 F.^d at 986. 18 
USP02d at 1888. and "what the combined teachmgs . . . 
would have suggested to one of ordinary skill in the art," 
In re Young, 927 F.2d 588. 591. 18 USP02d 1Q89. 1Q91 
(Fed. Cir. 1991). We have also stated that "the prior art 
as a whole must suggest the desirability ... of making 
the combination." Uniroval. Inc. v. Rudkin^Wilev Corp . 
837F.2d 1044. 1051. 5 IJSPQ ^ d 1434. 1438 (Fed. Cir.), 
cert, denied, 488 U.S. 825 (1988); Lindemann Maschi- 
nenfabrik GMBH v. A merican Hoist & Derrick Co.. 730 
F.2d 1452. 14 62. 221 USPO 481. 488 (Fed. Cir. 1984) 

I believe that it would better reflect the concept of 
obviousness to speak in terms of "from the [♦♦15] prior 
art" rather than simply "in the prior art." The word 
"from" expresses the idea of the statute that we must look 
at the obviousness issue through the eyes of one of ordi- 
nary skill in the art and what one would be presumed to 
know with that background. What would be obvious to 
one of skill in the art is a different question from what 
would be obvious to a layman. An artisan is likely to 
extract more than a layman from reading a reference. 

In any event, variance in the language used in opin- 
ions does not change the nature of the statutory inquiry. 
Under section 103, subject matter is unpatentable if it 
"would have been obvious ... to a person having ordi- 
nary skill in the art." While there must be some teaching, 
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reason, suggestion, or motivation to combine existing 
elements to produce the claimed device, it is not neces- 
sary that the cited references or prior art specifically sug- 
gest making the combination. In re Nilssen, 851 F.2d 
1401. 1403. 7 USPQ2d 1500. 1502 TFed. Cir. 1988V 
Such suggestion or motivation to conibine prior art 
teachings can derive solely from the existence of a teach- 
ing, which one of ordinary [**16] skill in the art would 
be presumed to know, and the use of that teaching to 
solve the same or similar problem which it addresses. In 
re Wood 599 F.2d 1032, 1037> 202 USPO 171. 174 
(CCPA 1979). See, also, EWP Corp. v. Reliance Univer- 
sal Inc.. 755 F.2d 898. 906-07. 225 USPO 20. 25 (Fed. 
Cir.), cert, denied, 474 U,S. 843 f 1985V In re Semaker. 
702 F.2d 989. 995. 217 USPO 1. 6 TFed. Cir. 1983V See 
also. Ex parte Clapp, 227 USPO 972. 973 (Bd. Pat App. 
& Inter. 1985) ("To support the conclusion that the 
claimed combination is directed to obvious subject mat- 
ter, either the references must expressly or in^licitly 
suggest the claimed combination or the examiner must 
present a convincing line of reasoning as to why the arti- 
san would have found the claimed invention to have been 
obvious in light of the teachings of the references."). 

In sum, it is oIT the mark for litigants to argue, as 
many do, that an invention cannot be held to have been 
obvious unless a suggestion to combine prior art [**17] 
teachings is found in a specific reference. 

PLAGER, Circuit Judge, concurring. 

I join in the carefully-reasoned and well-written 
opinion of Judge Newman. With regard to Part I dealing 
with the PTO procedure, her explanation of the meaning 
and application of the 'prima facie case' concept should 
help clarify an area that remains marked by a lack of 
clarity. The [*1449] need for that discussion, however, 
illustrates the pitfalls of the 'prima facie' practice of the 
PTO, and the difficulties created by this particular legal- 
istically convoluted concept. 

An applicant for a patent is entitled to the patent 
unless the application fails to meet the requirements es- 
tablished by law. It is the Commissioner's duty (acting 
through the examining officials) to determine that all 
requirements of the Patent Act are met. The burden is on 
the Commissioner to establish that the applicant is not 
entitled under the law to a patent. In re Warner, 379 F.2d 
1011, 1016, 154 USPQ 173, 177 (CCPA 1967), cert, 
denied 389 U.S. 1057n968V In rejecting an application. 



&ctual determinations by the PTO must be based on a 
preponderance of [**18] the evidence, and legal conclu- 
sions must be correct In re Caveney, 761 F.2d 671, 674, 
226 USPQ 1. 3 (Fed. Cir. 1985). 

The process of patent examination is an interactive 
one. See generally, Chisum, Patents, § 11.03 et seq, 
(1992). The examiner cannot sit mum, leaving die appli- 
cant to shoot arrows into die dark hoping to somehow hit 
a secret objection harbored by the examiner. The 'prima 
fecie case* notion, the exact origin of which appears ob- 
scure (see In re Piasecki, 745 F.2d 1468, 1472, 223 
USPQ 785, 788 (Fed. Cir. 1984)), seemingly was in- 
tended to leave no doubt among examiners that they 
must state clearly and specifically any objections (the 
prima facie case) to patentability, and give the applicant 
fair opportunity to meet those objections with evidence 
and argument To that extent the concept serves to level 
the playing field and reduces die likelihood of adminis- 
trative arbitrariness. 

But the ultimate decision that must be made by the 
PTO in the examination process, and by this court on 
appeal, is not whether a prima facie case for rejection 
was made; the only question is [**19] whether, on the 
whole record, the applicant has met the statutory re- 
quirements for obtaining a patent. When a final rejection 
is described in terms of whether a prima facie case was 
made, that intermediate issue diverts attention from what 
should be the question to be decided. 

Specifically, when obviousness is at issue, die exam- 
iner has the burden of persuasion and therefore the initial 
burden of production. Satisfying the burden of produc- 
tion, and thus initially the burden of persuasion, consti- 
tutes the so-called prima facie showing. Once that burden 
is met, the applicant has the burden of production to 
demonstrate that the examiner's preliminary determina- 
tion is not correct. The examiner, and if later involved, 
the Board, retain the ultimate burden of persuasion on 
the issue. 

If, as a matter of law, the issue is in equipoise, the 
applicant is entitied to die patent Thus on appeal to this 
court as in die PTO, the applicant does not bear die ulti- 
mate burden of persuasion on the issue. In the end there 
is no reason there or here to argue over whether a 'prima 
facie' case was made out. The only determinative issue is 
whether the record as a whole supports die legal conclu- 
sion that [**20] die invention would have been obvious. 
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UNITED STATES COURT OF APPEALS FOR THE FEDERAL CIRCUIT 



203 F3cl 1305; 2000 U.S. App. LEXIS 2065; 53 U.S.P.Q.2D (BNA) 1769 
February 15, 2000, Decided 
PRIOR HISTORY: [**1] Appealed from: Patent and 

Trademark Office Board of Patent Appeals and Interfer- DISPOSITION: AFFIRMED, 
ences. (Interference No. 103,255). 
CASE SUMMARY: 



PROCEDURAL POSTURE: Petitioners, patent applicants, appealed from a decision of the Patent and Trademark 
Office Board of Patent Appeals and Interferences holding that some of their claims were unpatentable as obvious under 
35U.S.C.S.$ 103, 

OVERVIEW: Petitioners, patent applicants, appealed from a final decision of the Board of Patent Appeals and Inter- 
ferences (Board) holding that some of their claims were unpatentable as obvious under 35 U.S.C.S. ^ 103. On appeal, 
the coiut affirmed. The court held that the Board's factual findings relating to its obviousness analysis were supported 
by substantial evidence, and that the Board did not err in concluding that die claims were unpatentable as obvious as a 
matter of law. In addition, the court found that the Board did not err in maintaining jurisdiction over the interference 
proceeding despite the withdrawal of a junior party, and further did not err in deciding the patentability of petitioners' 
claims that corresponded to the count. The court added that the Board did not abuse its discretion in resolving the pat- 
entability issues surrounding particular claims under 35 U.S.C.S. § 135f a). 

OUTCOME: The decision of the Board of Patent Appeals and Interferences (Board) was affirmed upon finding that the 
Board's factual findings relating to its obviousness analysis were supported by substantial evidence, and that the Board 
did not en in concluding that the claims were unpatentable as obvious as a matter of law. 

CORE TERMS: patent, patentability, substantial evidence, cracking, catalytic, unpatentable, factfinding, capricious, 
invention, conresponding, combine, motivation, undesired, quench, declaration, examiner, oil, ftjlly developed, subject 
matter, sua sponte, withdrawal, teaching, teach, solids, public interest, solved, quenching, feed, obviousness, deferential 
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OPINIONBY: LOURIE 
OPINION: [♦1308] 

LOURIE, Circuit Judge. 

Robert J. Gartside and Richard C. Norton (collec- 
tively "Gartside") appeal from the final decision of the 
Board of Patent Appeals and Interferences holding that 
claims 34, 35, and 37-47 of apphcation Sen No. 
07/798,627 are unpatentable as obvious under 35 U.S.C. 
§ 103. See Forgac v. Gartside, Paper No. 72 (BPAI May 
21, 1998). Because the Board's factual findings relating 
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to its obviousness analysis are supported by substantial 
evidence, and because the Board did not err in conclud- 
ing that the claims were unpatentable as obvious as a 
matter of law, we aflirm 

BACKGROUND 

A. [**2] The Invention 

Gartside's application is directed to "cracking" proc- 
esses, i.e., processes diat generate low molecular weight, 
purified hydrocarbons of desired molecular con:q)osition 
by breaking down impure, high molecular weight hydro- 
carbon feed oil. Cracking is acconq)lished by reacting 
impure feed oil with "soUds,** particulate matter that in- 
duces the breakdown of feed oil by either a thermal or 
catalytic reaction mechanism. See '627 appHcation, J.A. 
at 63. The claims at issue are all directed to catalytic 
cracking processes. Independent claim 47 has been ar- 
gued to us as being "representative" of claims 34, 35, 37- 
40, and 42-44 and reads as follows: 



47. A catalytic process conq)rising the 
steps of: 

catalytically cracking hydrocarbon feed 
oil in a reactor of a catalytic cracking unit 
in the presence of a cracking catalyst at a 
temperature ranging from 1100 to 1500 
degrees F to produce a catalytically 
cracked effluent stream of upgraded oil 
containing catalyst; 

substantially separating said catalyst from 
said upgraded oil in a separator and a cy- 
clone; and 

quenching said upgraded oil downstream 
of said separator upstream of said cyclone 
with a quenching [**3] oil. 



Id. at 51 (paragraphing added). Independent claim 41 is 
similarly "representative" of dependent claims 45 and 46 
and reads as follows: 



41. A catalytic process, comprising the 
steps of: 

(a) delivering hot particulate catalytic 
cracking solids to a catalytic cracking re- 
actor; 



(b) delivering a hydrocarbon feed to said 
reactors; 

(c) cracking said hydrocarbon feed in said 
reactor at a temperature of from 1 100 to 
1500 degrees F to produce a cracked 
product; 

(d) separating said catalytic solids from 
ihc cracked product; 

(e) quenching said cracked product; 

wherein the total residence time from step 
(a) through step (e) ranges from 0.1 to 0.6 
seconds. 



Id. at 49 (paragraphing added). 

B. The Interference Proceeding 

Gartside copied claims from Forgac's U.S. Patent 
5,043,058 , entitled "Quenching Downstream of an Ex- 
ternal Vapor Catalyst Separator," into the *627 applica- 
tion, atteir^)ting to provoke an interference, nl On Feb- 
ruary 4, 1994, the Administrative Patent Judge ("API") 
declared the interference [*1309] between Gartside's 
application and Forgac's patent. See Paper No. 17 at 1. 
The APJ designated Gartside as the "senior [**4] party" 
and Forgac as the "junior party" in the interference, be- 
cause Gartside*s application was accorded an effective 
filing date prior to March 26, 1990, the filing date of the 
application that issued as Forgac's patent. See id. at 2-3. 
The APJ also determined that one count encon^assed all 
of the interfering subject matter, n2 i.e., claims 34-47 of 
the application and claims 1, 2, and 13 of the patent, and 
that that count corresponded exactly to claim 47 of the 
application. See id. at 3-4. 



nl 37 C.F.R. § 1.601(i) defmes an "interfer- 
ence" in relevant part as follows: 



An interference is a proceeding in- 
stituted in the Patent and Trade- 
mark Office before the Board to 
determine any question of pat- 
entability and priority of invention 
between two or more parties 
claiming the same patentable in- 
vention. ... An interference may 
be declared between one or more 
pending applications and one or 
more unexpired patents naming 
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different inventors when, in die 
opinion of an examiner, any appli- 
cation and any unexpired patent 
contain claims for the same pat- 
entable invention. 



37C.F.R.g L6Qim (1999). 



n2 37 C.F.R. § 1.601(0 defines "count" as 
follows: 



A count defines the interfering 
subject matter between two or 
more apphcations or between one 
or more applications and one or 
more patents. At the time the inter- 
ference is initially declared, a 
count should be broad enough to 
encon^ass all of the claims that 
are patentable over the prior art 
and designated to correspond to 
the count. 



37C.F.R.S 1.6Qim (1999). 

On September 12, 1995, the APJ issued an order ad- 
dressing the parties' motions filed during the preliminary 
motion period. See Paper No. 41 at 1-2. Of the parties* 
eight motions, only two are relevant here: Gartside's mo- 
tion to designate certain claims as not corresponding to 
the count, and Forgac's motion for judgment that all of 
Gartside's claims were xmpatentable under 35 U.S.C $ 
103. The APJ denied Gartside's motion to designate 
claims 36, 41, 45, and 46 as not corresponding to the 
count, concluding that Gartside had failed to show that 
those claims were patentably distinct from the other 
claims corresponding to the count. See generally [♦*6] 
id. at 7-1 1. The APJ granted in part Forgac's motion for 
judgment that Gartside's claims were invahd under § 
103. See id. at 1 1 . The APJ fust observed that while For- 
gac's motion was directed to all of Gartside's claims cor- 
responding to the count (claims 34-47), Forgac only per- 
formed a § 103 analysis as to claim 47. See id. at 1 1-12. 
The APJ apparently concluded that this analysis was 
acceptable with regard to the claims for which Gartside 
had not presented specific patentability arguments, 
namely claims 34. 35, 37-40, and 42-44, and indicated 
that those claims would thus stand or fall based on the 
arguments made on behalf of claim 47. See id. at 12. 



Since Gartside argued separately the patentability of 
claims 36, 41, 45, and 46, the APJ indicated that those 
claims would be considered apart from claim 47. See id. 

Analyzing the claims that stood or fell with claim 47 
first, the APJ held that those claims were unpatentable as 
obvious under § 103. See id. at 12. The APJ based his 
conclusion on Gartside's U.S. Patent 4,552.645 . which 
teaches a process of thermally cracking feed oil that is 
nearly identical to the process claimed in claim 47, either 
alone or in [**7] combination with Gartside's U.S. Pat- 
ent 4.288.235 . which discloses apparatus that may be 
used for both thermal and catalytic processes employing 
low residence times and quenching to prevent undesired 
cracking. See id. The APJ found that the motivation to 
combine the thermal cracking teachings of the !645 pat- 
ent with a catalytic cracking process as disclosed in the 
'235 patent arose from the nature of the problem to be 
solved, viz., undesired cracking due to the presence of 
thermal or catalytic solids. See id. at 15. Thus, the APJ 
concluded that claim 47, as well as claims 34, 35, 37-40, 
and 42-44, were unpatentable under § 103. See id. at 12. 
[♦1310] 

Having previously concluded that claims 36, 41, 45, 
and 46 did not stand or fall with claim 47, the APJ pro- 
ceeded to analyze those claims as if Forgac had not 
placed their patentability at issue. The APJ held, sua 
sponte, that claims 36, 41, 45, and 46 were unpatentable 
under § 103, based on the '645 patent in view of U.S. 
Patent 4.419.221 (Castagnos), or on those two patents in 
view of the '235 patent, incorporating his reasoning with 
respect to claims 34, 35, 37-40, 42-44, and 47. See id. at 
18-19. As noted above, [*^8] essentially all of the limi- 
tations of claims 34, 35, 37-40, 42-44, and 47 were found 
in the combination of the '645 patent with the '235 pat- 
ent Since claims 36, 41, 45, and 46 each contain all of 
those limitations, as well as an additional kinetic resi- 
dence time limitation, the APJ needed to add one addi- 
tional reference to complete the combination. Accord- 
ingly, the APJ added Castagnos to the '645 and 235 pat- 
ent combination, as Castagnos discloses the precise ki- 
netic residence time recited in claims 36, 41, 45, and 46. 
See id. at 19-20. The APJ again found that the motiva- 
tion to combine the teachings of the patents arose from 
the nature of the problem to be solved, i.e., optimizing 
yields by avoiding undesired cracking. See id. at 20. n3 



n3 Although not appealed here, the APJ also 
concluded that claims 1, 2, and 13 of Forgac's 
1058 patent were all unpatentable under § 103 
based on the 1645 patent and U.S. Patent 
4J64.268. or over those two references in com- 
bination with the 735 patent. See id. at 21. 
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Gartside requested reconsideration of the denial of 
his motion to redesignate claims 36, 41, 45, and 46 as not 
conesponding to the count, see Paper No. 45, and the 
granting in part of Forgac's motion to hold Gartside's 
claims unpatentable under § 103, see Paper No. 43. On 
reconsideration, the APJ denied both of these requests. 
See Paper No. 49. As for the sua sponte holdings of un- 
patentability, Forgac and Gartside each filed timely re- 
sponses, neither of which persuaded the examiner to de- 
part from his earh'er holdings, see Paper No. 50 at 15. n4 
The APJ then ordered the parties to show cause why 
judgment should not be entered against them with re- 
spect to the patentability of all the claims corresponding 
to the count. See id. In response, Forgac and Gartside 
each requested a final hearing before the Board. See Pa- 
per Nos. 51 and 54. 



n4 The APJ noted that in his response, Gart- 
side had not contested the APJ's sua sponte hold- 
ing that claim 36 was unpatentable (Paper No. 
47), see Paper No. 50 at 14, and the APJ thus 
rendered judgment accordingly. Likewise, the 
Board did not address this claim in its final deci- 
sion, see Paper No. 72 at 10 n.lO, and Gartside 
does not argue the patentability of claim 36 on 
appeal. 

[**10] 

On May 20, 1996, Forgac withdrew his request for a 
final hearing and authorized the APJ to cancel claims 1, 
2, and 13 from the ;058 patent. See Paper No. 63 at 1-2. 
Despite Forgac's withdrawal from the interference, the 
APJ held that the interference should proceed based on 
our decision in Perkins v. Kwon, 886 F.2d 325. 12 
U.S.P.0.2D (BNA) 1308 TFed. Cir. 1989V as the issues 
surrounding the patentability of Gartside's claims had 
been fairly placed at issue and fully developed during the 
interference, and they therefore should be resolved for 
the sake of the public interest. See Paper No. 64 at 3-5. 
Gartside requested reconsideration of this order and 
asked that his application be remanded to the primary 
examiner for further prosecution. See Paper No. 65 at 1. 
The APJ dismissed both requests, see Paper No. 66, and 
a final hearing was held on May 21, 1998. 

The Board fust held that the APJ properly concluded 
that the Board retained jurisdiction over the patentability 
issues raised in the interference. See Gartside, Paper No. 
72 at 9. The Board reasoned that under our decision in 
Schulze V. Green. 136 F.3d 786. 45 U.S.P.0.2D (BNA^ 
1769 (Fed. Cir. 1998V [**\\] the Board should decide 
[*1311] the patentability issues despite Forgac's with- 
drawal, as those issues were fairly raised and fully de- 



veloped in the course of the interference. See id. at 7-9. 
The Board also noted that Gartside was not procedurally 
disadvantaged by the Board's decision to retain jurisdic- 
tion rather than remand to the examiner. See id. at 6-7. 

Turning to the merits, the Board concluded that the 
APJ did not abuse his discretion n5 in holding that 
claims 34, 35, 37-40, 42-44 and 47 of the '627 applica- 
tion were unpatentable under § 103. See id. at 19. The 
Board agreed with the APJ that those claims would have 
been obvious based on the '645 patent alone or in combi- 
nation with the 235 patent. See id. at 19. The Board also 
agreed with the APJ that the motivation to combine those 
references arose from the nature of the problem to be 
solved, viz., mmimizing undesired cracking. See id. at 
15. 



n5 37 C.F.R. § 1.655(a) sets forth the 
Board's standard of review with respect to inter- 
locutory orders entered by the APJ: 

The Board may also consider 
whether entry of any interlocutory 
order was an abuse of discretion. 
All interlocutory orders shall be 
presumed to have been correct, 
and the burden of showing an 
abuse of discretion shall be on the 
party attacking the order. 



37C.F.R.§ 1.655(a) (1999). 

[**12] 

As for claims 41, 45, and 46, the Board first held 
that the APJ did not abuse his discretion in denying Gart- 
side's motion to redesignate those claims as not corre- 
sponding to the count, reasoning that Gartside had failed 
to show that those claims were patentably distinct from 
the other claims corresponding to the count. See id. at 
21-22, 27, The Board further held that the APJ did not 
abuse his discretion in holding sua sponte that those 
claims were unpatentable under § 103 based on the 
combination of the '645 patent and the Castagnos patent, 
or those two patents in view of the '235 patent, see id. at 
28-29, and that a motivation to combine them arose from 
the nature of the problem to be solved (minimizing unde- 
sired cracking) and from the references themselves, see 
id. at 25-27. The Board also found that Gartside's evi- 
dence of unexpected results in the form of the "second 
Johnson declaration" was unpersuasive, as that evidence 
did not pertain to the same process as that of the claims 
at issue. See id. at 35-36. 
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DISCUSSION 

A. Standards of Review 

L Review of Factfinding by the Board of Patent Ap- 
peals and Interferences 

In Dickinson v. Zurko, 527 U.S. 150. 119 S. Ct. 
1816. 50 U.S.P.Q.2D (BNA) 1930. 144 L. Ed. 2d 143 
(19991. [**13] the Supreme Court reversed our en banc 
decision that held that the appropriate standard of review 
of PTO findings of fact is the clearly erroneous standard, 
see Dickinson v. Zurko. 142 F.3d 1447. 1449. 46 
U.S.P.0.2D flBNA^ 1691. 1693 (Ted. Cir. 1998V and 
held that we must apply one of the standards set forth in 
the Administrative Procedure Act ("APA") at 5 U.S.C 6 
706 (1994), see Zurko, 119 S. Ct. at 1818. 50 
U.S>P.0.2D (BNA) at 1931-32. 

Section 706 reads in relevant part as follows: 

§ 706. Scope of Review 

The reviewing court shall— 

(2) hold unlawful and set aside agency ac- 
tion, findings, and conclusions found to 
be- 

(A) arbitrary, capricious, an abuse of dis- 
cretion^ or otherwise not in accordance 
with law; 

*** 

(£) unsupported by substantial evidence 
in a case subject to sections 556 and 557 
of this title or otherwise reviewed on the 
record of an [*1312] agency hearing 
provided by statute 



5 U.S.C. ^ 706 (2VAV (E) (1994). In Zurko, the Su- 
preme Court did not determine whether the correct stan- 
dard of review for PTO findings of fact is the "arbitrary, 
capricious" or [**14] the "substantial evidence" test. See 
Zurko, 119 S. Ct. at 1821, 50 U.S.P.Q.2D fBNA) at 
1934. We feel compelled to decide that question, in order 
to secure the standard of review through which we will 
test the decision of the Board in this case. 

The Supreme Court has indicated that the "arbitrary, ca- 
pricious" standard of review is highly deferential. Under 
that standard, a reviewing court "must consider whether 



the decision was based on a consideration of relevant 
factors and whether there has been a clear error of judg- 
ment" Citizens to Preserve Overton Park. Inc. v. Volpe. 
401 U.S. 402. 416. 28 L. Ed. 2d 136. 91 S. Ct. 814 
(197n. Because this standard is generally considered to 
be the most deferential of the APA standards of review, 
see e.g., 6 Stein et al.. Administrative Law S 51.03. at 
51-117 (1999) ("The narrowest scope of judicial review 
of an agency[*s] fact findings is afforded by the arbitrary, 
capricious, or abuse of discretion test."), the reviewing 
court analyzes only whether a rational connection exists 
between the agency's factfindings and its ultimate action, 
see Hvundai Elecs. Indus. Co. v. ITC. 899 F.2d 1204. 
1209. 14 U.S.P.0.2D fBNAVl396. 1400 fFed. Cir. 1990^ 
[**15] (noting that the "touchstone" of the "arbitrary, 
capricious" standard is rationality); see also 6 Adminis- 
trative Law § 51.03, at 51-128. 

On the other hand, the "substantial evidence" stan- 
dard asks whether a reasonable fact finder could have 
arrived at the agency's decision, see Consolidated Edison 
Co. v. NLRB. 305 U.S. 197. 229. 83 L. Ed. 126. 59 S. 
Ct. 206 (1938): see generally 3 Charles H. Koch, Jr., 
Administrative Law and Practice § 10.3[1], at 22-26 (2d 
ed. 1997), and is considered to be a less deferential re- 
view standard than "arbitrary, capricious." See American 
Paper Inst.. Inc. v. American Elec. Power Serv. Corp.. 
461 U.S. 402. 412-13 n.7. 76 L. Ed. 2d 22. 103 S. Ct 
1921 (1983) (characterizing the "arbitrary, capricious" 
standard as "more lenient" than the "substantial evi- 
dence" standard); Abbott Lab, v. Gardner. 387 U.S. 136. 
143. 18 L. Ed. 2d 68L 87 S. Ct. 1507 (1967) (character- 
izing "substantial evidence" review as "more generous 
judicial review" than "arbitrary, capricious" review). The 
Supreme Court has described "substantial evidence" in 
the following manner: 



Substantial evidence is more [**16] than 
a mere scintilla. It means such relevant 
evidence as a reasonable mind might ac- 
cept as adequate to support a conclusion. . 
. , Mere uncorroborated hearsay or rumor 
does not constitute substantial evidence. 



Consolidated. 305 U.S. at 229-30 (citations omitted); see 
also AK Steel Corp. v. United States, 192 F.3d 1367. 
1371(Fed.Cir. 1999) (quoting Consolidated). The Court 
has emphasized that "substantial evidence" review in- 
volves examination of the record as a whole, taking into 
account evidence that both justifies and detracts fi-om an 
agency's decision. See Universal Camera Corp. v. 
NLRB. 340 U.S. 474. 487-88. 95 L. Ed. 456. 71 S. Ct. 
456(1951). The Court has also stated, however, that "the 
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possibility of drawing two inconsistent conclusions from 
the evidence does not prevent an administrative agenc/s 
finding from being supported by substantial evidence." 
See Consolo v. Federal Maritime Comm'n. 383 U.S. 607. 
620. 16 L. Ed. 2d 131. 86 S. Q. 1018 (1966). 

Moreover, courts have recognized that the "arbitrary, 
capricious'* standard is one of default. See Association of 
Data Processing Serv. Orgs., Inc. v. Board of Governors 
of Fed. Reserve Svs.. 240 U.S. App. D.C. 301. 745 F.2d 
677. 683 P13131 (D.C. Cir. 1984) f**171 (the "arbi- 
trary, capricious" standard "is a catch-all, picking up 
administrative misconduct not covered by the other more 
specific paragraphs."); see also Olenhouse v. Commodity 
Credit Corp.. 42 F.3d 1560. 1575 n.25 (10th Cir. 1994). 
In other words, the "aibitrary, capricious" standard ap- 
plies when the "substantial evidence" test of section 
706(2)(E) is deemed inapplicable. See Aircraft Owners 
& Pilots Ass'n V. FA A. 195 U.S. Add. D.C. 151. 600 
F.2d 965. 969 (D.C. Cir. 1979). Thus, we return to the 
statute. 

Section 706(2)(E) provides that "substantial evi- 
dence" review is afforded to agency factfinding per- 
formed during an adjudication in two circumstances: (1) 
factfinding performed in "a case subject to sections 556 
and 557 of this title," and (2) factfinding performed in a 
case "reviewed on die record of an agency hearing pro- 
vided by statute." 5 U.S.C. $ 706 (2)(E). Factfinding by 
the Board does not fall within the first category, as § 554 
excludes PTO adjudication fi-om the trial-type proce- 
dures set forth in 5 U.S.C $ $ 556 and 557. Specifically, 
section § 554(a)(1) excludes agency adjudication from 
these requirements when the subject [**18] matter of 
that adjudication is subject to a subsequent trial de novo, 
see 5 US.C g 554 (a)(1) (1994), n6 as in the case of 
Board adjudication, see 35 U.S.C. 6 145 (1994) ("Civil 
action to obtain a patent"); id. § 146 (1994) ("Civil ac- 
tion in case of interference"). Accordingly, these interre- 
lated statutes dictate that Board factfinding does not fall 
within the first category of § 706(2)(E). 



n6 Section 554(a)(1) provides that: 



(a) This section applies, according 
to the provisions thereof, in every 
case of adjudication by statute to 
be determined on the record after 
opportunity for an agency hearing, 
except to the extent that there is 
involved— 



(1) a matter subject to a subse- 
quent trial of the law and the facts 
de novo in a court 



5 U.S.C. S 554( a)(1) (1994) (emphasis added). 

We next consider whether our review of Board fact- 
findings made in the course of its adjudicatory proceed- 
ings falls within [♦♦19] the second category of § 
706(2)(E), i.e., "or otherwise reviewed on the record of 
an agency hearing provided by statute." 5 U.S.C. g 
706(2)(E). Section 144 explicitly provides that we must 
review Board decisions "on the record" developed by the 
PTO, see 35 U.S.C. $ 144 (1994) ("The United States 
Court of Appeals for the Federal Circuit shall review the 
decision from which an appeal is taken on the record 
before the Patent and Trademark Office.") (emphasis 
added), and it is for this reason that the Conunissioner is 
required to convey the record to us in the event of an 
appeal, see id. § 143. Moreover, the "hearing" upon 
which the "record" is based is "provided by" 35 U.S.C. $ 
7(b), which states that: 



The Board of Patent Appeals and Interfer- 
ences shall, on written appeal of an appli- 
cant, review adverse decisions of examin- 
ers upon applications for patents and shall 
determine priority and patentability of in- 
vention in interferences declared under 
section 135(a) of this title. Each appeal 
and interference shall be heard by at least 
three members of the Board of Patent Ap- 
peals and Interferences, [**20] who shall 
be designated by the Commissioner. Only 
the Board of Patent Appeals and Interfer- 
ences has the authority to grant rehear- 
ings. 



35 U.S.C. ^ 7 (b) (1994) (emphasis added). Thus, the 
plain language of § § 7 and 144 of Title 35 indicates that 
we review Board decisions "on the record of an agency 
hearing provided by statute," and that we should there- 
fore review Board factfinding for "substantial evidence," 
See also Thomas Leonard Stoll, A Clearly Erroneous 
Standard of Review, 79 J. Pat. & r*13141 Trademark 
Off. Soc'v ICQ. 106(1997) (arguing in favor of "substan- 
tial evidence" review based on 35 U.S.C. $ 6 7 (b) and 
144). 

In appeals from the Board, we have before us a 
comprehensive record that contains the arguments and 
evidence presented by the parties, including all of the 
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relevant information upon which the Board relied in ren- 
dering its decision. See 35 U.S.C 6 143 (1994) ("The 
Conunissioner shall transmit to the United States Court 
of Appeals for the Federal Circuit a certified list of the 
documents con^rising the record in the Patent and 
Trademark Office."). That record, when before us, is 
closed, in [**21) that the Board's decision must be justi- 
fied within the four comers of that record. The record 
before us on appeal thus dictates the parameters of our 
review. We cannot look elsewhere to find justification 
for the Board's decision. Furthermore, the record reflects 
the results of a proceeding in the PTO during which the 
applicant has been afforded an opportunity to bring forth 
the facts thought necessary to support his or her position. 
Acconpanying the record is a detailed opinion firom the 
Board. We have expressly held that the Board's opinion 
must exphcate its factual conclusions, enabling us to 
verify readily whether those conclusions are indeed sup- 
ported by "substantial evidence" contained within the 
record. See Gcchter v. Davidson. 116 F3d 1454. 1460. 
43 U.S.P.Q.2D (BNA) 1030. 1035 (Fed. Cir. 1997^ ("We 
hold that the Board is required to set forth in its opinions 
specific findings of fact and conclusions of law adequate 
to form a basis for our review."). 

In addition to the statutory language discussed 
above, Supreme Court precedent and the law of oiu sister 
circuits also indicate that "substantial evidence" review is 
appropriate in view of the plenary nature of the record 
[**22] before us. The Supreme Court has stated gener- 
ally that the "basic requirement" for "substantial evi- 
dence" review is that the agency hearing produce a re- 
cord that serves as the foundation for the agency's action. 
See Overton Park, 401 U.S. at 415: Camo v. Pitts. 411 
U.S. 138. 14h 36 L. Ed. 2d 106. 93 S. Ct. 1241 (1973) 
(noting that "substantial evidence" review "is appropriate 
when reviewing findings made on a hearing record"). In 
Zurko the Court echoed these prior decisions when it 
intimated that '^substantial evidence" review is the ap- 
propriate standard for our review of Board factfinding. 
See Zurko, 1 19 S. Ct. at 1823. 50 U.S.P.Q.2D (BNA) at 
1936 ("A reviewing coiut reviews an agency's reasoning 
to determine whether it is 'arbitrary* or 'capricious,' or, if 
bound up with a record-based factual conclusion, to de- 
termine whether it is supported by 'substantial evi- 
dence.'"). 

Chrysler Corp. v. DOT. 472 F.2d 659 (6th Cir. 
1972). is instructive. In that case, die court had to deter- 
mine whether the "arbitrary, capricious" or the "substan- 
tial evidence" test should be applied to automobile safety 
standards promulgated by the Secretary [**23] of 
Transportation. Those standards emerged from a statuto- 
rily mandated agency rulemaking hearing that was not 
"formal" in the sense of cases subject to sections 556 and 
557 of the APA. The agency argued that the appropriate 



standard of review was the most deferential "arbitrary, 
capricious" standard, because the promulgated safety 
standards emerged not firom formal adjudication, but 
firom informal rulemaking. See id. at 667. To the con- 
trary, the industry petitioners argued that the default 
standard should not apply, because the safety standards 
arose fi-om hearings compelled by statute, and the scope 
of appellate review was confined to the record made- be- 
fore die agency in the informal mlemaking process. See 
id. The court concluded that the "substantial evidence" 
test of section 706(2)(E) should apply because the 
agency was required by law to compile a record that 
would restrict the scope of appellate review. See id. at 
r*1315] 668. Consequentiy, only the evidence in the 
record could be used by the appellate court to justify or 
refiite die agency action. In contrast, the court noted that 
when an agency decision is made on **the basis of data 
contained in its [**24] own files or on its own views or 
opinions ... a reviewing court cannot test the mles as 
promulgated against the evidence in the agency's record." 
Id. at 669. In those circumstances, the more deferential 
standard of review would be appropriate. n7 



n7 We recognize that a distinction has been 
drawn between fonnal and informal proceedings 
to determine which APA standard to apply, with 
the most deferential standard thought to be appli- 
cable in reviewing agency decisions made in in- 
formal settings. See 6 Administrative Law § 
51.01[2], at 51-48. This distinction alone, how- 
ever, cannot dispositively answer the standard of 
review question when an agency hearing is com- 
pelled by a law that also requires a closed record 
to be made of the proceeding, and Congress has 
limited the scope of appellate review to the re- 
cord made of the agency's deliberations. 

The reasoning of the D.C. Circuit also supports our 
conclusion that "substantial evidence" review applies 
when the reviewing court must confine [♦*25] its review 
of agency factfmding to the record produced by the 
agency proceeding. In Data Processing, the D.C. Circuit 
considered the APA standards of review, and concluded 
that "the distinctive function of paragraph (E)-what it 
achieves that paragraph (A) does not-is to require sub- 
stantial evidence to be found within the record of closed- 
record proceedings to which it exclusively applies." Data 
Processing. 745 F.2d at 684 (emphasis added); see also 
id. at 683 ("The ["substantial evidence" test] is only a 
specific application of die ["arbitrary, capricious" test], 
separately recited in the APA ... to emphasize that in the 
case of [section 706(2)(E)] proceedings the factual sup- 
port must be found in the closed record as opposed to 
elsewhere."). 
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Because our review of the Board's decision is con- 
fined to the factual record con^iled by the Board, we 
accordingly conclude that the "substantial evidence" 
standard is appropriate for our review of Board factfind- 
ings. See 5_LLS£J_J06(2)(E). 

2. Other Applicable Standards of Review 

Whether die Board possessed jurisdiction to con- 
tinue the interference in order to decide the [**26] pat- 
entability of Gartside's claims is a question of law that 
we review de novo. See James M. Ellett Constr. Co. v. 
United States. 93 F.3d 1537> 1541 (Fed. Cir. 1996^ ("Ju- 
risdiction is a question of law [that] . . * we review de 
novo."). We review for an abuse of discretion the Board's 
decision to resolve issues of patentability that were not 
placed in issue by the parties during the interference. See 
5 U.S.C. S 135? a^ (providing that the Board "may de- 
termine questions of patentability" during the course of 
an interference) (enqjhasis added); 37 C.F.R. § 1.641(a) 
(1999); n8 Perkins. 886 F.2d at 328. 12 U.S.P.0.2D 
rBNAVat 1311 ("The word W/ in § 135(a) accommo- 
dates the situation when patentability is not placed at 
issue during the priority contest, but it would contradict 
the remedial purpose of the legislation if the Board could 
refuse to decide questions of patentability for which 
there had been adduced an appropriate record."). An 
abuse of discretion occiirs when a decision is based on an 
erroneous [* 1 3 1 6] interpretation of law or clearly erro- 
neous factfinding, or if that "decision represents an un- 
reasonable judgment in weighing [**27] relevant fac- 
tors/' A.C. Aukerman Co. v. R.L. Chaides Constr. Co., 
960 F.2d 1020, 1039. 22 U.S.P,0.2D (BNA) 132U 1333 
(Fed. Cir. 1992^ (en banc). In view of our holding that 
we review Board factfmding for substantial evidence, we 
will modify the second criterion accordingly. 



n8 Section 1.641(a) provides that: 



During the pendency of die inter- 
ference, if the administrative pat- 
ent judge becomes aware of a rea- 
son why a claim designated to cor- 
respond to a count may not be pat- 
entable, the administrative patent 
judge may enter an order notifying 
the parties of the reason and set a 
time within which each party may 
present its views, including any 
argument and any supporting evi- 
dence, and, in the case of the party 
whose claim may be unpatentable, 
any appropriate preliminary mo- 



tions under § § 1.633 (c), (d) and 
(h). 



37C.F.R.§ 1.641(a) (1999) (enq)hasis added). 

Whether a claimed invention is unpatentable as ob- 
vious under § 103 is a question of law based on underly- 
ing findings of fact. [**28] See In re Dembiczak, 17S 
F.3d 994. 998. 50 U.S.P.0.2D (BNA^ 1614. 1616 (Fed. 
Cir. 1999) (citing Graham v. John Deere Co.. 383 U.S. L 
17-18. 148 U.S.P.O. (BNA) 459. 467. IS L. Ed. 2d 545. 
86 S. Ct. 684 (1966)) . The presence or absence of a mo- 
tivation to combine references in an obviousness deter- 
mination is a pure question of fact. See id. at 1000, 50 
U.S.P.Q.2D (BNA) at 1617. The Board's legal conclu- 
sion of obviousness is reviewed de novo. See In re Rouf- 
fet, 149 F.3d 1350. 1355. 47 U.S.P.Q.2D (BNA) 1453. 
1455 (Fed. Cir. 1998): see also 5 U.S.C. $ 706 (1994) 
('To the extent necessary to decision and when pre- 
sented, the reviewing court shall decide all relevant ques- 
tions of law. . . ."). Although we have previously re- 
viewed the Board's factual determinations in an obvious- 
ness analysis for clear error, see Dembiczak. 175 F.3d at 
998. 50 U.S.P.0.2D (BNA) at 1616: Kemps. 97 F.3d 
1427 at 1429-30. 40 U.S.P.0.2D (BNA) 1309 at 1311- 
12^ we now review them for substantial evidence. 

B. Jurisdiction 

Gartside argues that the Board erred in retaining ju- 
risdiction over the interference proceeding, as no inter- 
fering subject matter remained after [**29] Forgac's 
withdrawal from the interference. Gartside thus contends 
that the interference should have been dissolved and that 
the patentability issues should have been decided by the 
examiner ex parte. Gartside further asserts that the Board 
abused its discretion in addressing those issues, as the 
public interest relied on in Perkins v. Kwon was not here 
implicated, and the denial of remand to the examiner 
deprived him of certain procedural safeguards, e.g., the 
right to amend, refile as a continuation application, and 
present evidence of unexpected results. 

Citing Guinn v. Kopf. 96 F.3d 1419. 40 U.S.P.Q.2D 
(BNA) 1157 (Fed. Cir. 1996). the Commissioner re- 
sponds that Forgac's withdrawal did not divest the Board 
of jurisdiction to decide the patentability issues devel- 
oped during the interference, and that under Perkins, the 
Board must decide all issues fairiy raised and fully de- 
veloped during the interference. The Conunissioner fur- 
ther contends that the Board did not abuse its discretion 
in deciding the patentability of Gartside's claims because 
the public interest in Perkins was implicated and Gart- 
side was denied no procedural safeguards, as Gartside's 
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procedural [**30] options in the interference paralleled 
his options in ex parte examination. 

Section 135(a) sets forth tiie Commissioner's author- 
ity to declare interference proceedings and tiie Board's 
jurisdiction to resolve issues relating to priority and pat- 
entability that arise during such proceedings. Section 
135(a) provides in relevant part tiiat: 



(a) Whenever an application is made for a 
patent which, in the opinion of the Com- 
missioner, would interfere with any pend- 
ing application, or with any unexpired 
patent, an interference may be declared 
and the Commissioner shall give notice of 
such declaration to the applicants, or the 
applicant and patentee, as the case may 
be. The Board of Patent Appeals and In- 
terferences shall determine questions of 
priority of the inventions and may deter- 
mine questions of patentability. 

35 U.S.C. S 135 ra^ (1994) (emphasis added). In Per- 
kins, we held that under [*1317] § 135(a), the Board 
should decide issues relating to priority and patentability 
that are fairly raised and fully developed during the inter- 
ference, despite the permissive language of § 135(a) 
with respect to patentability issues. See Perkins, 886 R2d 
at 328-29. 12 US.RQ.2D (BNA^ at 1310-11: [**31] see 
also Schulze. 136 F.3d at 792. 45 U.S.P.0.2D (BNA> at 
1774-75: Wu v. Wang. 129 F.3d 1237. 1242. 44 
U.S.P.0.2D (BNA) 1641. 1645 (Fed. Cir. 1997V We 
noted that the permissive language addresses "the situa- 
tion when patentability is not placed at issue during the 
priority contest, but it would contradict the remedial pur- 
pose of the legislation if the Board could refuse to decide 
questions of patentability for which there had been ad- 
duced an appropriate record." See Perkins. 886 F.2d at 
328. 12 U.S.P.0.2D fBNA^ at 131 1 

In Guinn we extended Perkins, holding that even 
when a party attempts to terminate the interference by 
disclaiming all of its claims relating to the count, the 
Board should decide priority when priority issues have 
been fairly raised and fully developed at the Board. See 
Guinn. 96 F.3d at 1421-22. 40 U.S.P.Q.2D (BNA^ at 
1159. In that case, Guinn attenq)ted to terminate the in- 
terference by disclaiming his one claim that corre- 
sponded to the count, see 35 U.S.C. ^ 253 (1994), and 
moving to dismiss for lack of jurisdiction on the basis of 
a lack of controversy. See Guinn. 96 F.3d at 1420. 40 
U.S.P.0.2D m NA) at 1158. [**32] Guinn argued that 
absent a priority dispute, the Board lacked jurisdiction to 
enter judgment against him in the interference pursuant 



to 37 CF.R. § 1.662. See id. Rather tiian dismiss, how- 
ever, the Board entered judgment against Guinn. Sec id. 

Guinn appealed and we affirmed, holding that the 
disclaimer of all the claims corresponding to a count did 
not divest the Board of jurisdiction over the interference. 
See id. at 1421-22. 40 U.S.P.Q.2D (BNA^ at 1159. We 
reasoned that once an interference has been properly 
declared, § 135(a) directs that the Board "shall deter- 
mine questions of priority," and that under Perkins, the 
Board should resolve priority issues that have been fully 
developed before the Board. See id. 

Based on Perkins and Guinn, we agree with the 
Commissioner that Forgac's withdbrawal did not divest 
the Board of jurisdiction over the interference, and that 
the Board did not abuse its discretion in deciding the 
patentability of Gartside's claims. Even though Guinn 
involved a remaining issue of priority rather than pat- 
entability, we agree with the Commissioner that Guinn is 
sufficiently on point In Forgac's notice to withdraw his 
request [**33] for a final hearing, Forgac authorized the 
APJ to cancel claims 1, 2, and 13 from tiie ;058 patent, 
see Paper No. 63 at 2, the functional equivalent of Guinn 
disclaiming his claims corresponding to the count under 
§ 253. Likewise, neither party here disputes tiiat the in- 
terference was properly declared. While part of our rea- 
soning in Guinn hinged on the fact that § 135(a) man- 
dates that the Board "shall determine questions of prior- 
ity," in Perkins we interpreted the language "may deter- 
mine issues of patentability" as nearly mandatory when 
those issues have been fairly raised and fully developed 
before tfie Board. See Perkins. 886 F.2d at 328-29. 12 
U.S.P.0.2D rBNA) at 1310-11. Moreover, as with the 
priority issues in Guinn, the issues surrounding the pat- 
entability of Gartside's claims were fairly raised and folly 
developed during the proceeding. n9 Accordingly, we 
conclude that the Board properly resolved these issues 
under § 135(a). 



n9 Prior to Forgac's withdrawal, Forgac 
raised the issue of the patentability of all of Gart- 
side's claims in a preliminary motion to the APJ. 
Gartside opposed that motion, and Forgac in turn 
replied to that opposition. See Papers No. 20, 29, 
and 36. Following the API's granting-in-part of 
Gartside's motion, Gartside further developed this 
issue in his request for reconsideration. See Pa- 
pers No. 41 and 43. Moreover, the APJ independ- 
ently raised and developed the issue of the pat- 
entability of claims 41, 45, and 46 in his sua 
sponte holding of unpatentability, to which Gart- 
side also responded. See Papers No. 41 and 47, 
Even after Forgac's withdrawal, Gartside was 
provided with additional opportunities to develop 
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the patentability issues before the Board. See 
Gartside's BPAl Br. at 4-24, 27-30. 

[**34] [*1318] 

As we noted supra, the APJ raised the issue of the 
patentability of claims 41, 45, and 46 sua sponte. To the 
extent that the sua sponte holding meant that Forgac did 
not properly place the patentability of these claims at 
issue before the Board, we agree with the Commissioner 
that the Board acted within its discretion to decide the 
patentability of those claims based on the public interest 
as noted in Perkins and the fact that Gartside was in no 
way prejudiced by resolution of those issues by the 
Board rather than the examiner. 

First, the public interest as discussed in Perkins is 
clearly served by the Board's resolution of the patentabil- 
ity issues surrounding Gartside's claims. The Board had 
already addressed the patentability issues with respect to 
claims 34, 35, 37-40, and 42-44, and the validity of 
claims 41, 45, and 46 turned on two of the same refer- 
ences used to invalidate those other claims. By deciding 
the patentability of claims 41, 45, and 46, the Board 
avoided yet another round of duplicative arguments be- 
fore the examiner and achieved a timely resolution to the 
benefit of the parties and the public in general As we 
stated in Perkins: 



The [**35] Board, by resolving both pri- 
ority and patentability when these ques- 
tions are fiiUy presented, settles not only 
the rights between the parties but also 
rights of concern to the public. The public 
interest in the benefits of a patent system 
is best met by procedures that resolve ad- 
ministratively questions affecting patent 
validity that arise before the PTO. To do 
otherwise is contrary to the PTO*s mission 
to grant presunq>tively valid patents, 35 
U.S.C. ^ 282. and thus disserves the pub- 
lic interest. 



Perkins. 886 F.2d at 328-29. 12 U.S.P.Q.2D (BNA^ at 
1311. 

Moreover, we agree with the Commissioner that 
Gartside was not denied any procedural safeguards by 
the Board's refusal to remand to the examiner. Gartside 
was afforded the opportunity to redefine the interfering 
subject matter by amending his claims, see 37 C.F.R. § 
1.633(c)(2) (1999), and he was free to file a continuation 
application, see 37 C.F.R, § 1.633(d) (1999); see also 35 
U.S.C. S 120 (1994). Moreover, 37 C.F.R. § 1.639 per- 



mits a party to introduce evidence in support of miotions, 
oppositions, and replies, and 37 C.F.R. § 1.640(e)(3) 
also enables a [**36] party to introduce evidence in re- 
sponse to an order to show cause. Although Gartside 
alleges that he was prejudiced for want of other assorted 
procedural safeguards, these allegations are similarly 
without merit. 

In sum, we conclude that the Board did not err in re- 
taining jurisdiction over die interference to decide the 
patentability of Gartside's claims. 

C. The Patentability of Claims 34, 35, 37-40, 42-44 and 
47 

Gartside argues that the Board erred in holding 
claims 34, 35, 37-40, 42-44, and 47 unpatentable under § 
103, because the references do not teach or suggest the 
claimed invention. Gartside principally contends that the 
'645 and *235 patents are directed to thermal cracking 
processes, and that there was no suggestion in the art to 
enploy a quench step in catalytic cracking processes. 
Gartside further asserts that the '235 patent teaches away 
from employing a quench in catalytic cracking. The 
Commissioner responds that the claims would have been 
obvious over Gartside's '645 and 735 patents, as those 
references contain each and every element of the claimed 
processes. The Commissioner argues that one of ordinary 
[♦1319] skill in the art would have been motivated to 
[**371 combine the !645 and 1235 patents, as they both 
attempt to solve the same problem, viz., continued ther- 
mal cracking of the cracked product. The Commissioner 
also contends that the 1235 patent does not teach away 
from employing a quench in catalytic cracking. 

A claimed invention is unpatentable as obvious "if 
the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter 
as a whole would have been obvious at the time the in- 
vention was made to a person having ordinary skill in the 
art to which said subject matter pertains." 35 U.S.C. ^ 
103(a) (1994); see Dembiczak. 175 F.3d at 998. SO 
U.S.P.0.2D (BNA) at 1616. "The ultimate determination 
. . . whether an invention is or is not obvious is a legal 
conclusion based on underlying factual inquiries includ- 
ing: (1) the scope and content of the prior art; (2) the 
level of ordinary skill in the prior art; (3) the differences 
between the claimed invention and the prior art; and (4) 
objective evidence of nonobviousness." Dembiczak. 175 
F.3d at 998. 50 U.S.P.0.2D (BNA) at 1616 (citing 
Graham. 383 U.S. at 17-18. 148 U.S.P.Q. (BNA> at 467V 
We have [**38] further indicated "that the best defense 
against the subtle but powerful attraction of a hindsight- 
based obviousness analysis is rigorous application of the 
requirement for a showing of the teaching or motivation 
to combine prior art references." 175 F.3d at 999. 50 
U.S.P.Q.2D (BNA) at 1617. That suggestion may come 
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firom, inter alia, the teachings of the references them- 
selves and, in some cases, from the nature of the problem 
to be solved. See Pro-Mold & Tool Co. v. Great Lakes 
Plastics. Inc.. 75 F.3d 1568. 1573. 37 U.S.P.0.2D rBNA^ 
1626. 1630 (Fed. Cir. 1996): Roufiet 149 F.3d at 1355. 
47 U.S.P.Q.2D (BNA^ at 1456. 

We agree with the Commissioner that substantial 
evidence supports the Board*s factfinding and that the 
Board correctly concluded that the claims were unpat- 
entable under § 103. As an initial matter, we agree with 
the Commissioner that substantial evidence supports the 
Board's finding tiiat Gartside's '645 and 1235 patents con- 
tain all the limitations set forth in claim 47. See Gartside, 
Paper No. 72 at 12-13. The Board found that all the limi- 
tations of claim 47 are found in the '645 patent, except 
that the *645 patent accomplishes cracking by a thermal 
rather [**39] than a catalytic mechanism. See Gartside, 
Paper No. 72 at 13. This finding is clearly supported by 
the following disclosure in the '645 patent: 



The reaction proceeds at 1500 degrees F 
for a residence time of about 0.05 to 0.40 
seconds, preferably form [sic] 0.20 to 
0.30. The product gases are separated 
fi^om the solids in separator 8 . . . and the 
product gases pass overhead through a 
line 22 and are immediately quenched 
with typical quench oil that is delivered to 
line 22 through line 36. The quenched 
product is passed through a cyclone 24 
where entrained solids are removed 



:645 patent, col. 2, 1. 62 to col. 3, L 2. The Board found 
the missing limitation in the '235 patent, which teaches 
that the claimed apparatus may be used in catalytic 
cracking processes involving quenching and separation 
steps as in claim 47, See Gartside, Paper No. 72 at 13 
(citing 735 patent, col. 4, 11. 42-47). Based on the forego- 
ing, we conclude that the Board's finding that all of the 
limitations of the claimed invention are found in Gart- 
side's ;645 and 735 patents is supported by substantial 
evidence. 

Gartside further contends that the [**40] Board 
erred in finding that sufilcient motivation existed to 
combine the *645 and '235 patents to arrive at the inven- 
tion in claim 47. See id. at 14. We disagree. As the Board 
indicates, the '645 patent addresses the problem of hot 
particulate solids continuing [*1320] to crack the prod- 
uct after the desired thermal cracking reaction has been 
completed, solving that problem by applying a quench 
after primary separation of cracking particles from the 
product. See Paper No. 72 at 14-15. The Board further 



found that the '235 patent suggests that the presence of 
either hot thermal or hot catalytic solids in the product 
stream may cause undesired cracking. See id. at 15 (cit- 
ing '235 patent, col. 1, 11. 6-10). These disclosures pro- 
vide substantial evidence supporting the Board's finding 
that one of ordinary skill in the art would have been mo- 
tivated also to apply the teachings of the '645 patent re- 
lating to arresting undesired cracking in thermal proc- 
esses to minimize undesired cracking in catalytic crack- 
ing processes. 

Gartside also asserts that the 735 patent teaches 
away from applying the process disclosed in the '645 
patent to catalytic reactions. This contention is without 
merit. [**41] Gartside cites the following language 
from the '235 patent: 



In some reaction systems, specifically 
catalytic reactions at low or moderate 
temperatures, quench of the product gas is 
undesirable from a process standpoint. In 
other cases, the quench is ineffective in 
terminating the reaction. Thus, these reac- 
tion systems require immediate separation 
of the phases to remove catalyst from the 
gas phases. Once the catalyst is removed, 
the mechanism for reaction is no longer 
present. 



735 patent, col. 1, 11. 49-56. As the Board found, how- 
ever, this portion of the specification addresses the unde- 
sirability of a quench used in catalytic reactions at low to 
moderate temperatures, not the high temperature reac- 
tions at issue in the '645 patent, and teaches that in other 
undefined systems, quenching is ineffective. See Gart- 
side, Paper No. 72 at 16. That is not a clear "teaching 
away" from use of a quench in all catalytic systems. Ac- 
cordingly, substantial evidence supports the Board's find- 
ing that this disclosure does not teach away from the 
claimed invention. See id. at 16-17. 

Having concluded that the Board's factual findings 
relating to its § 103 analysis are supported [**42] by 
substantial evidence, we further conclude that the Board 
did not err as a matter of law that claims 34, 35, 37-40, 
42-44 and 47 are invalid as obvious. We have carefully 
considered Gartside's additional arguments but find them 
unpersuasive. 

D. PatentabiHty of Claims 41, 45 and 46 

Gartside argues that the Board erred in its sua sponte 
holding that claims 41. 45, and 46 are unpatentable under 
§ 1 03 based on the 1645 patent in view of the Castagnos 
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patent, or on those two patents in view of the '235 patent. 
Gartside contends that the Board erred in combining 
those patents, because there was no teaching or sugges-* 
tion to use a 0.1 to 0.6 second kinetic residence time in a 
catalytic cracking process. Gartside further argues that 
his showing of unexpected results, as described in the 
second Johnson Declaration, constitutes a secondary 
consideration weighing in favor of nonobviousness, and 
that the Board erred in discounting those results. The 
Commissioner responds that the Board correctly held 
that the claims were unpatentable, arguing that the moti- 
vation to combine the references arose from the refer- 
ences themselves, as well as the nature of the problem to 
be solved, [**43] viz., maximizing reaction conditions 
in cracking processes by minimizing residence time. The 
Commissioner further contends that Gartside's evidence 
of unexpected results is not probative of nonobviousness, 
as the examples disclosed in the second Johnson Decla- 
ration do not correspond to any process within the scope 
of the claims at issue. 

We agree with the Commissioner that substantial 
evidence supports the Board's [*1321] finding that a 
motivation to combine the '645. '235, and Castagnos pat- 
ents arose from the teachings of the references them- 
selves and the nature of the problem to be solved. nlO As 
the Board foimd, use of low residence times to arrest 
undesired cracking in the W5 and '235 patents was part 
of a "trend in the art towards short residence times." 
Gartside, Paper No. 72 at 27; see 1645 patent, col. 1, 11. 
61-67 (disclosing residence times of between 0.05 to 0.4 
seconds); '221 patent, title ("LOW RESIDENCE TIME 
SOLID-GAS SEPARATION DEVICE AND SYSTEM") 
and col. 7, 11. 26-31 (disclosing diat adjustment of the 
claimed apparatus may yield residence times of 0.1 and 
0.5 seconds). In view of this trend, one of ordinary skill 
who was attempting to minimize undesired cracking 
[**44] reactions would have been directed by these two 
patents to the Castagnos patent, which describes low 
residence time catalytic reactions and which discloses the 
precise residence time in the disputed claims. See 
Castagnos patent, col. 2, 11. 6-12 (disclosing residence 
times of "about 0,1 to about 1 second"). Accordingly, we 
conclude that substantial evidence supports the Board's 
finding that a motivation existed to combine these pat- 
ents to obtain the invention claimed in claims 41, 45, and 
46. 



nlO The Board did not perform a separate 
"motivation to combine" analysis, but incorpo- 
rated the reasoning from its conclusion diat 
claims 41, 45, and 46 were not patentably distinct 
from Gartside's other claims that corresponded to 
the count. See Gartside, Paper No. 72 at 25-29. 



Gartside also argues that the Board erred in finding 
that the second Johnson declaration, which allegedly 
contains evidence of unexpected results, nil did not 
weigh in favor of the patentability of claims 41, 45, and 
46. We disagree. The [**45] Board essentially adopted 
the APJ's order to show cause as it pertained to the sec- 
ond Johnson declaration, finding that the process recited 
in the declaration failed to reproduce the separation and 
quenching steps of the claimed process. See Gartside, 
Paper No. 72 at 35-36. This finding is supported by the 
declarant's own statements, which reveal tiiat the quench 
in the declaration experiment preceded the separation of 
product from catalyst. See Paper No. 48 at 3, P 9. Ac- 
cordingly, we agree with the Commissioner that substan- 
tial evidence supports the Board's fmding that the exam- 
ples in the declaration do not correspond to any process 
within the scope of the claims, and the declaration is 
therefore not probative of nonobviousness. See Gartside, 
Paper No. 72 at 35-36. 



nl 1 According to the second Johnson decla- 
ration, these unexpected results include a 5% in- 
crease in gasoline yield and considerably less un- 
desired dry gas and liquefied petroleura See Pa- 
per No. 48 at 8, PP 19-21. 

In summary, we conclude [**46] that all of the 

Board's disputed factfindings are supported by substan- 
tial evidence and that the Board did not err as a matter of 
law in holding that claims 41, 45, and 46 are invalid un- 
der § 103.nl 2 



nl2 We will only briefly note Gartside's con- 
tention that the Board erred in even addressing 
the patentability of these claims. We agree with 
the Commissioner that the Board properly upheld 
the APJ's denial of Gartside's motion to redesig- 
nate these claims as not corresponding to the 
count. See Gartside, Paper No. 72 at 28. In short, 
we agree with the Board that these claims are not 
patentably distinct from the other claims corre- 
sponding to the count for the same reasons that 
these claims are unpatentable under § 103. 

CONCLUSION 

The Board did not err in maintaining jurisdiction 
over die interference proceeding despite the withdrawal 
of the junior party, and further did not err in deciding the 
patentability of Gartside's claims that corresponded to the 
count. To the extent that the Board's decision to resolve 
[**47] the patentability issues surrounding claims 41, 
45, and 46 under § 135(a) was discretionary, [♦1322] 



Page 12 



203 F.3d 1305, *; 2000 U.S. App. LEXIS 2065, **; 
53 U.S.P.Q.2D(BNA)1769 



the Board did not abuse its discretion. As for the pat- 
entability of claims 34, 35, and 37-47, all of the Board's 
disputed factual Endings relating to its obviousness 
analysis are supported by substantial evidence, and we 



find no error in the Board's conclusion that Ae claims are 
unpatentable as obvious as a matter of law. 

Accordingly, we 
AFFIRM. 
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PRIOR HISTORY: Serial No. 648.701. 

CASE SUMMARY: 



PROCEDURAL POSTURE: Appellants sought review of a decision of the U.S. Patent Office Board of Appeals that 
affirmed the rejection of appellants' patent claims for a printed matter self-testing system as obvious under 35 U.S.C.S. 
^ 103 and anticipated under 35 U.S.C.S. $ 102. 

OVERVIEW: Appellants designed an answer sheet for use in self-testing that featured a response area having legible, 
confusing information in erasable printing imposed over answers in permanent printing. The claims were rejected as 
anticipated by prior art under 35 U.S.C.S. 6 102 and as obvious under 35 U.S.CS. $ 103. The court reversed, finding 
that the superimposed printing in appellant's response was legible and imparted information, which was not the case in 
the prior references. Therefore, the court held that a finding of anticipation was not warranted, as the claimed invention 
was not disclosed in the prior art. The court also noted that printed matter could constitute structural limitations upon 
which patentability could be predicated. The court foimd that the claims were not obvious for the same reasons they 
were not anticipated by prior art. 

OUTCOME: The court reversed the Board's decision that rejected appellants' claims as obvious and anticipated. The 
court held that appellants' invention was sufficiently distinguished from prior art that it was neither anticipated by it nor 
obvious in light of it. 

CORE TERMS: removable, permanent, invention, printing, confusing, legible, picture, scene, anticipated, column, 
anticipation, examiner, printed, sheet, xerography^ toner, comprising, concealed, disclose, water, user, specification, 
disclosure, confuse, drawing, utilizes, hiding, media, fused, subject matter 



OPINIONBY: 
RICH 

OPINION: [*981] 
RICH, Judge. 

This appea! is from the decision of the Patent Office 
Board of Appeals affirming the examiner's rejection of 
claims 28 and 30-36 of application serial No. 648,701, 
filed June 26, 1967, entitled "Responsive Answer Sys- 
tem." We reverse. 



The Invention 

The appealed claims are directed to a device in the 
nature of an answer sheet for use in self-instruction and 
testing. The answer sheet may be associated with ques- 
tions or separate therefrom, the essential features of the 
invention are that there are printed on the answer sheet in 
"response areas" meaningftxl information in permanent 
printing and confusing information in printing which can 
be removed, as by an eraser, both being legible so that a 
student, seeing a choice of answers to a question, must 
make a selection. Having made a selection, he then ap- 
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plies as eraser to the selected response area and some of 
the information will be readily removed. What remains 
advises him of the correctness or otherwise of his an- 
swer. The following figures from the drawings are illus- 
trative: 

[Graphic omitted. See illustration in original.] 

Fig. lA shows two response areas [**2] to a given 
question before any removing action [*982] by the stu- 
dent has taken place and Fig. IB shows the permanent 
information remaining in each after erasure of the re- 
movable information. Of course, if the student makes an 
initial choice of area A, showing up "YES" or some other 
indication of a correct answer, he will not need to pro- 
ceed further and erase the B area. In a modified form of 
the invention, a wrong selection, plus erasure, may ex- 
pose, instead of or in addition to a statement that the an- 
swer is wrong, a number or other reference to further 
material which is to be studied. 

A preferred method of printing the permanent mean- 
ingful information and the removable confusing informa- 
tion is by that type of xerography in which a fusible toner 
is used, the permanence of the printing depending on the 
extent to which the toner image is "fixed" or fused by 
heat. By successive printings of the two kinds of infor- 
mation with fixing to different degrees, one image can be 
made permanent and the other made subject to easy re- 
moval, both images retaining such similarity of appear- 
ance that the user of the answer sheet carmot tell them 
apart. 

Claim 28 is the principal claim, all [**3] others be- 
ing dependent thereon, and reads as follows: 

28. A device for selectively indicating information 
conprising 

a support having response areas for presenting in- 
formation for selection, 

permanent printing indicative of meaningful infor- 
mation permanently fixed to said support within a re- 
sponse area, and 

removable printing indicative of confusing informa- 
tion removably fixed to said support within a response 
area, 

said meaningful and confusing information being 
substantially legible even when said permanent and re- 
movable printing are fixed over one another on said sup- 
port, 

said permanent and removable printing being sub- 
stantially similar such that an observer cannot determine 
which information is permanent and which is removable 



whereby the information within a response area is 
selected by attempting to remove the printing therein 
with the failure to remove printing identifying meaning- 
ful information. 

Claims 30-36 add limitations which need not be 
considered except for noting that claims 33 and 34 alone 
specify the use of a xerographic toner, for which reason 
they were rejected on a different groimd from the other 
claims. 

The Rejection 

The following references [**4] were relied on: 

[SEE TABLE IN ORIGINAL] 

Claims 28, 30, 31, and 32 were rejected as antici- 
pated under 35 USC 102 by Bernstein; claims 28,31, 32, 
35, and 36 were rejected as anticipated under § 102 by 
Reid; and clauns 33 and 34 were rejected under 35 USC 
103 for obviousness, on either Bernstein or Reid in view 
of Lein. These were the examiner's rejections and the 
board affirmed them, adhering to its decision on recon- 
sideration. 

Bernstein discloses an answer sheet in which printed 
information representing a response is "temporarily con- 
cealed from the observer" and he discloses a number of 
different ways of effectively concealing the response. 
His specification states: 

The objects of the invention are accon5)lished by 
utilizing the hiding media to confuse the participant and 
to render the response and the hiding media indistin- 
guishable and thus conceal the presence, absence, nature 
or position of the response from the participant. This 
may be effectuated by careful attention being paid to a 
number of factors including the design, [*983] color 
and position of the hiding or confusing media. 

Fig. 1 of Bernstein's drawings illustrates some of his 
concealing means: [**5] 

[Graphic omitted. See illustration in original.] 

The following is the written description: 

Referring now to the drawing, FIG. 1 illustrates 
some of the many optically confusing patterns which 
may be positioned between the printed structure to be 
concealed and the point of observation. Column 11 
shows the information which is to be concealed. This 
information is repeated in columns 12 through 16 but in 
each case is concealed by a pattern in accordance with 
the present invention. Column 12 utilizes a pattern com- 
prising an alphabetical maze in both line and half tone 
screen. Column 13 utilizes a pattern comprising an ab- 
sorbing field having a plurality of irregular dot-like inter- 
stices. Column 14 utilizes a pattern comprising a maze 
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of plus signs combined with dots. Columns 15 and 15 
illustrate inegular and non-repetitious patterns. Bern- 
stein says that if at least 50% of the response is actually 
covered by the opaque portions of the confusion pattern, 
con^lete concealment is obtained. He also says that 
added means of concealment may be used, such as scor- 
ing and enibossing and perforating the paper in order to 
scatter the light or let it shine through. 

Reid is entitled [**6] "Transformation Picture and 
Print." The invention is said to be useful for advertise- 
ments, Christmas cards, birthday cards, valentines, and 
the like and as a source of amusement and instruction for 
children. It consists of a picture or print, part of which is 
permanently printed and part of which is removable from 
the paper on which it is printed. For the latter various 
soluble undercoadngs or inks are described. If the pic- 
ture is washed with a solvent, which may be water, the 
removable part disappears and the pictorial and/or typo- 
graphic matter changes. The invention is illustrated by a 
typical nineteenth century temperance propaganda piece 
depicting the evils of drink. In the finished picture there 
are three scenes from left to right: Scene I, the innocent 
child leads her father home from the pub; Scene 2, Father 
sits slumped in the kitchen chain with his botde beside 
him, the family wash hanging above his head, this pic- 
ture being entitled "The Effects of Drink"; Scene 3, 
Mother stands in front of a sign reading "Pawn Shop." 
Across the bottom of the picture is a legend which says 
"Wash the above and see what water will do." Fig. II 
shows the rcsuh of washing with water: Scene [**7] 1, a 
handsome young man and his happy daughter stroll on 
the street; Scene 2, Father sits erect in a well-appointed 
room at a cloth-covered table, apparendy having a cup of 
tea, obviously a gentleman; Scene 3, Mother beams fi^om 
the sideline and the Pawn Shop sign has vanished. Two 
new subscriptions appear and the words "The" and 
"Drink" have disappeared, the resultant being a new pic- 
ture title reading "The Beneficial Effects of Temper- 
ance." "The Beneficial" and "Temperance" were covered 
by some soluble opaque in the original picture. No doubt 
the overall effect is instruction. Perhaps there was 
amusement in bringing about the transformation. 

Lein relates to xerography and is relied on only for 
its disclosure of the removability of partially fused toner 
and the permanence of fully fused toner. 

OPINION 

As to the § 102 anticipation rejections, it will suf- 
fice to consider independent claim 28. If it is not fully 
met by Reid [♦984] or Bernstein, neither are the more 
limited dependent claims. It is elementary that to sup- 
port an anticipation rejection, all elements of the claim 
must be found in the reference. We do not fmd claim 28 
anticipated by Bernstein because, as [♦♦S] we read the 



claim, it requires the display of legible meaningful and 
legible confusing information simultaneously, between 
which the user of the device may make a selection before 
he undertakes to remove any of the information from the 
response area selected by him. The element we fmd 
most clearly missing, contrary to the reasoning of the 
examiner and the board, is the legible confusing informa- 
tion. The Patent Office proposes to read this limitation 
on Bernstein's confusion patterns which are nothing but 
meaningless obscuring screens, conveying no informa- 
tion and providing the user with no basis for making a 
selection, as called for by claim 28. In appellants* device 
the legible confusing information - i.e., the wrong an- 
swers - are legible in the sense that they can be read as 
intelligible words, not merely a jumble of type serving to 
obscure the words of the wrong answers. 

Appellants were fully aware of Bernstein and dis- 
cussed its disclosures in their specification, distinguish- 
ing from this and other prior art, saying, in part: 

The inventive concept hereof confuses not by physi- 
cal blocking as taught by the prior art, but by confound- 
ing, associating (including disarranging) [**9] perma- 
nent information with confusing information, usually at 
least some of which is similar in character to the perma- 
nent information as to render it impossible to tell which 
is permanent and which is removable confusing infonna- 
tion. In the invention, generally no attempt is made to 
designedly physically cover the permanent information, 
but to confuse it beyond interpretation by the presenta- 
tion of extraneous removable, confusing information. 

Claims are not to be read in a vacuum and while it is 
trae they are to be given the broadest reasonable interpre- 
tation during prosecution, their terms still have to be 
given the meaning called for by the specification of 
which they form a part. We cannot read the terms "legi- 
ble" and "information" on Bernstein's confusion patterns, 
as did the examiner and the board. They are not "legi- 
ble," as appellants use the temi, and they convey no in- 
formation. 

As to anticipation by Reid, we find neither appel- 
lants* basic concept nor the substance of claim 28 to be 
disclosed.Apparently the solicitor could find little to 
support the rejection in Reid for all he says in his brief - 
so far as claim 28 is concerned - is: 

Reid discloses a sheet which may [♦*10] be used 
for instruction and which may have a removable design 
partly covering a fixed design * * *. Therefore, the dis- 
closure of the reference encompasses the arrangement 
wherein a removable design covers a fixed design with 
both designs being substantially legible. 

But claim 28 does not call for an arrangement 
wherein a removable design covers a fixed design. It 
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calls for response areas, which Reid does not have, con- 
taining meaningful information in permanent printing 
together with removable printing conveying confusing 
information, both legible at the same time, between 
which a "selection" can be made. The only choice of- 
fered to die user by Reid is to follow the instruction to 
wash the whole visible picture with water or other sol- 
vent, thus removing the over-printing, to discover what 
the permanent picture is. The Patent Office attempt to 
read claim 28 on this reference is a tour de force. We 
hold that Reid does not anticipate for failure to meet the 
limitations of claim 28 to "response areas," to the presen- 
tation of two categories of information (meaningful- 
permanent and removable-confusing) within such areas, 
and the possibility of selection. Anticipation requires a 
finding that the claimed invention be disclosed. 

It is not enough to say that appellants' invention and the 
reference are [♦985] both usable for instruction and 
both consist of permanent and removable printings on 
paper, as did the solicitor. 

The dependent claims rejected with claim 28, as an- 
ticipated under § 102, are not anticipated since claim 28 
is not anticipated. Some of them merely add features 
which are disclosed by the references and some do 
not.Insofar as they do not, they further negative anticipa- 
tion. The examiner recognized this fact as to claims 33 
and 34, which are limited to xerography, and therefore 
did not reject them under § 102. Similarly, he did not 
reject claim 30 on Reid or claims 35 and 36 on Bern- 
stein. We find that claims 35 and 36 contain limitations 
which additionally distinguish from Reid. We have al- 
ready noted that Reid has no "response areas" as required 
by claim 28 and so Reid does not disclose the structure 
of claim 35 which additionally requires both the correct 



and incorrect answers to appear within the same response 
area. 

As to claim 36, the examiner said it "is merely a 
printed matter variation of the design of the reference," 
Reid. This [**12] is not a valid reason for rejection. 
Printed matter may very well constitute structural limita- 
tions upon which patentability can be predicated. We 
have commented on this matter in In re Jones, 54 CCPA 
1218. 373 F.2d 1007. 153 USPO 77 (1967^: and In re 
Miller. 57 CCPA 809. 418 R2d 1392, 164 USPO 46 
(1969). and will not repeat ourselves. The limitations of 
claim 36 are not remotely suggested by Reid. 

There remains the § 103 rejection of claims 33 and 
34. Do they, taken together with all of the limitations of 
claim 28 from which they depend, define obvious subject 
matter? The difference between claim 28 and these two 
dependent claims is that they add the limitations to xe- 
rography. If Bernstein and Reid showed the claimed in- 
vention except for xerography, the addition of the Lein 
reference would make the subject matter of the claims 
obvious. But that is not the situation here. Adding the 
knowledge of xerographic technology to Bernstein or 
Reid still does not make the invention of claims 33 and 
34 obvious for the same reasons we have given above in 
discussing anticipation. The essence of appellants* inven- 
tion, as set forth in claim 28, is still missing notwith- 
standing the addition [**13] of the Lein reference and 
we see nothing in the combinations of references which 
would have made the invention obvious to one of ordi- 
nary skill in the art at the rime it was made. We will, 
therefore, reverse this rejection. 

The decision of the board is reversed. 

REVERSED 
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